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1884. 


Hon. Josian W. Brcgorn, Governor of Michigan: 


Dear Sir:—I have the ‘honor to present herewith my 
report as Commissioner of Mineral Statistics for the year 
1883. That it is not so elaborate as you may have had reason 
to anticipate, is due to the fact that my predecessor, in his 
report for 1882, very fully described nearly, if not quite, all 
the mines as ‘nei existed up to as late a date as the middle of 
the succeeding year, as he himself states. Aside from this, 


“many of the mine owners express themselves as being averse 


-to the publication of anything more than the statistics of 
production, and not a few have suggested to me that the 
report should be confined, in addition to the usual statistical 
tables, to a mere record of the development of new mines, 
and of such improvements, additions and innovations as 
relate solely to the perfection of our mining system, to the 
end that all may have the benefit of whatever may be proved 
best and most desirable in the way of mine machinery and 
appliances. In this I am inclined to agree with them; but in 
‘my next report I shall follow in the footsteps of my predecessor 
and fully describe each and every mine of whatsoever kind in 
the State. ‘To do so in this report however, would, in a large 
measure, be simply arepetition of facts already given to the 
public through this office; I have therefore confined myself 
to a brief statement of ine condition of the copper mines at 
the close of 1883, to the developments in the new iron fields 
in Ontonagon County, as also of the discovery of the precious 
metals in the Upper Peninsula, and the now almost absolute 
certainty of gold and silver being added to the other mining 
industries of the State. I have also devoted a brief chapter 
to the slate beds of Baraga County, in the development of 
which not much progress has been made, though in my opinion 
they are destined to be made ere long the basis of a large and 
profitable industry. I have not, for the reason stated, treated 
of the iron mines in detail, but the chapter on Isle Royale will, 
T think, be found interesting, as directing favorable attention 
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to that mosi isolated but by no means least valuable portion 
of our great State. 

The delay in making this, my first report, is due to the 
unlooked for demand made upon my time in connection with 
the Michigan State Exhibit at the New Orleans Exposition. 
When I accepted the appointment of U.S. Commissioner for 
Michigan, I ‘did so without a proper appreciation of the labor 
it would devolve upon me; but having undertaken the work, 
J found when too late that I could not resign the position - 
without hazarding the interests of the State at the Exposition. 
I therefore hope and trust that the time and labor expended in 
behalf of a proper representation of our State at New Orleans 
may be accepted as a sufficient excuse for being later with this 
report than I otherwise should have been. 

In the collection of the material for this report I have had 
the assistance of J. Parke Channing, M. E., who visited and 
inspected most of the copper mines, and of Chas. I. Howe, 
M. E., who made the trip with me through the Agogeebic 
Tron Range. These able and accomplished young gentlemen 
have been engaged to render like service in the examination of 
the mines preliminary to the preparation of my report for 
1884, which I design making very full and complete in all 
respects, and which will be accompanied with, maps, diagrams, 
and illustrations of all the principal copper and iron mines. 
This second report is already under way, and will embrace a 
great deal of material which would have been given herewith, 
but that I have deemed it best not to include parts of two 
years in each report, neither being CORB Ste as to the year to 
which it is credited. 


Very respectfully, your obedient servant, 


A. P. SWINEFORD. 
Marquette, Mich., 1884. 


VE Ot 


COPPER. 


I regret. being compelled to report that the copper industry 
is not in as prosperous a condition as at the date of my pre- 
decessor’s last annual report. Since then there has been a 
very material decline in prices— indeed, never in the history 
of copper mining in this State has the price of copper ruled 
so low as during the years 1883-4. This fact, while no doubt 
chiefly attributable to the general depression in all branches 
of business, is likewise in part the result of a production 
exceeding the wants of the home market. A very considerable 
portion of the product was sold abroad, and the amount so 
sold fixed the price of the greater portion of the aggregate 
which was sold for home consumption. It is questionable, 
in the case of our copper mines, whether “protection” really 
protects; the price of copper, notwithstanding the pro- 
_ tective duty on the imported article, has fallen below the 
limit at which it can be made at a considerable number of our 
mines without loss, and I see no alternative for some of them 
than a suspension of operations, unless something shall occur 
to increase the home demand, bringing with it better prices. 
The cheapening of prices, however, may not be without its 
compensating benefits, in the way of suggesting various uses 
for which copper is not only adapted, but in which it is far 
more desirable than any other material. The press of the 
Upper Peninsula — notably the Portage Lake Mining Gazette 
and the Marquette Mining Journal — have been doing a good 
work in this direction, and it is not improbable that through 
their efforts several new channels for the consumption of 
copper may be opened up to our miners. Architects and 
builders have, according to these journals, no hesitation in 
pronouncing in favor of copper for roofing purposes, as being 
far preferable to any other material, having due regard to 
durability as well as economy. A ‘‘new process,” arrived at 
by Jas. R. Cooper, Esq., of the Detroit and Lake Superior 
Copper Company, after long study and much experimenting, 
is likely to have an important bearing in this direction, in that it 
will create a demand for copper for purposes in which it has 
hitherto been unavailable. It consists simply in smelting the 
copper in acrucible after it has been refined in the ordinary way. 
The smelting must be done in the presence of sufficient carbon 
to extract all the oxygen from the metal; it must also be poured 
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in such a way that it will not come in contact with the 
atmosphere, or the metal will again absorb oxygen. All cast 
copper refined in the ordinary way carries a small amount of 
oxygen distributed through it, and it is that which causes the 
copper to harden so rapidly when it is rolled, or drawn into 
wire, and if the rolling and drawing is carried too far the 
sheet cracks and the wire breaks. The deoxidized copper 
will harden during the process of rolling or drawing, but not — 
so rapidly as to cause it to crack or break. If desired, the 
deoxidized copper, as made by Mr. Cooper’s process, can be 
worked cold at the commencement; but ordinary refined bars 
must be heated before they are passed through the rolls. 
Hard drawn wire, made from deoxidized copper, has a greater 
tensile strength than common wire, and it can be bent and 
twisted as much as the annealed wire made from ordinary 
copper, before it breaks. Deoxidized copper is lighter in color, 
and has a higher specific gravity than the common aarticle. 
It is said that common copper wire is soon destroyed about all 
large cities, from the fact that the sulphurous gases attack 
that portion of the copper which is combined with oxygen, 
and dissolve it, causing the wire to become porous, and finally 
destroying its strength and conductibility. It is claimed that 
the deoxidized copper cannot be attacked and destroyed in that 
way, as the gases act very slowly, if at all, on copper not 
combined with oxygen. 

Should all that is claimed for this “new process” be realized, 
it is believed that copper wire will supersede that now in use 
for telegraph and telephone purposes—copper wire being 
much the better conductor. In that event a home demand 
fully equal to our present surplus will have been created, in 
addition to that which may result from the other new channels 
of consumption to which the attention of those interested is 
being steadily and constantly directed. Herein lies at least 
one of the ways of salvation for our copper mining industry. 


ISLE ROYALE, 


One of the Counties of the State, and perhaps the only one 
without a permanent resident, has heretofore been the field 
of & number of unsuccessful mining ventures; still, I ven: 
ture the prediction that it will yet become a most valuable 
adjunct to the present developed copper district of Michigan, 
if indeed it does not ultimately attain an equal prominence 
as a mining center, Since my appointment as commissioner I 
have made two visits to this most interesting island, concerning 
which very little has been said or written during the past two 
or three decades. The island constitutes the county of the 
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same name—once organized, but at present, as I have stated 
without a single permanent inhabitant—without officers, because 
_ there are no voters to elect them. The island has a length of. 
about forty-five miles, with a varying width of from four to seven: | 
miles. It is a most beautiful and interesting island, singularly. 
formed, cut up into deep bays and sending out long spits of 
rock at its north-eastern extremity, while at its south-westerm 
end it shelves off far into the lake, presenting slightly inclined 
beds of red sand-stone, tabular sheets of which for miles from 
the coast are barely covered with water, and offer dangerous. 
shoals and reefs on which vessels, and even boats, would be) 
_ quickly stranded if they endeavored to pass near that shore.. 
All this is different on that portion of the coast where the rocks: 
are of igneous origin. In attempting to describe the island lk 
‘cannot do better than draw upon and condense from Dr. Jack- 
son’s report, made in 1849, just after he had visited the island, 
and must have seen it in all its native loveliness. ‘ Natural har-: 
bors are so numerous that every part of the island is within, 
short distance of one—a fact very important as bearing uponi 
the cost of transportation to and from any mine that may here- 
after be developed and successfully wrought. Rock Harbor is: 
the largest and most beautiful haven on Lake Superior, is deep 
enough for any vessel, and perfectly secure from any wind. 
_Siscowit Bay is its counterpart, except that it is exposed to a. 
north-east wind, and Jacks the numerous islands which stand: 
like so many castles at the entrance of the other to protect it. 
from the heavy surges of the lake. In some respects Rock 
Harbor represents the Bay of Naples, with Procida, Capri and: 
Ischia at its entrance; but no modern volcano completes the: 
background of the picture, notwithstanding the traditions of 
there having been earthquakes and eruptions in pre-historic: 
times on Isle Royale. Igneous rocks. constitute more than four- 
fifths of the island, and there must at one time have been. 
greater eruptions there than ever took place in Italy; but this: 
was at a period anterior to the existence of human beings on 
the globe. Bold cliffs of columnar trap and castellated rocks;, 
with mural escarpments, sternly present themselves to the surf 
and defy the storms. The waters of the lake are deep close to 
the very shores, and the largest ship may in many places lie as 
close to the rocks as at an artificial pier. The color of the 
water, affected by the hue of the sky and holding no sediment 
to dim its transparancy, presents deeper tints than are seen 
elsewhere on the lakes—deep tints of blue, green and red pre- 
vailing, according to the color of the sky and clouds. Added 
to the fantastic irregularities of the coast and its castle like 
islands—the abrupt elevation of the hills inland rising like 
almost perpendicular walls from the shores of the numerous 
beautiful lakes which are scattered through the interior 
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of the island, and corresponding with the lines of the moun- 
tain upheaval—are to be seen occasionally rude crags 
detached from the main body of the mountains, and in one 
place two lofty twin towers, standing on the hill-side, rise 
perpendicularly like huge chimneys to an elevation of 70 feet, 
while they are surrounded by the deep, green foliage of the 
primeval forest. In the deep valleys which traverse the interior 
of the island, between the hills, there are either small lakes or 
swamps filled with a thick growth of cedar trees. On the hills 
there is a mixture of maple, birch, spruce, fir, and pine trees, 
which are of thrifty growth and capable of affording both tim- 
ber and fuel. The soil, formed by the decomposition of trap 
rocks, is warm and fertile, and so far as cultivation has been 
attempted has proved fully equal to that of the trap ranges of 
Nova Scotia.” 

The first historical mention of Isle Royale is to be found 
in a small duodecimo volume of less than two hundred pages, 
published at Paris in 1640, by Pierre Boucher, who says: “In. 
Lake Superior there is a great island which is fifty leagues in 
circuit, in which there is a very beautiful mine of copper; it is 
found also in various places in large pieces all refined.” In the 
Relacion for 1866-7, occurs the following reference to Isle 
Royale: “ Advancing to a place called the Grand Anse (Great 
Bay) we meet with an island which is celebrated for the metal 
which is found there, and for the thunder which takes place, 
for they say it always thunders there (Thunder Cape). But 
further towards the west, on the same north shore, is the island 
most famous for copper, called Minong (the good place). This 
island is twenty-five leagues in length; it is seven leagues from 
the main-land, and sixty from the head of the lake. Nearly all 
around the island, on the water’s edge, pieces of copper are 
found mixed with pebbles, but especially on the side which is 
opposite the south, in principally a certain bay which is near 
the northeast exposure to the great lake. There are shores 
‘tous escarpez de terre glaize, and there are seen several beds 
or layers of copper, one over the other, separated or divided by 
other beds of earth or rocks. In the water is seen copper sand, 
and one can take up in spoons grains of the metal big as an . 
acorn, and others as fine as sand. ‘his island is almost sur- 
rounded with islets, which are said to be composed of copper, 
and they are met with even to the main-land of the north,” 
On the map made by the Jesuit fathers in 1670, the island re- 
ferred to was designated Minong, its delineation exactly corres- 
ponding to the description given in the Relacion. The “certain 
bay which is near the north-east exposure to the great lake,” 
where “there are seen several beds or layers of copper” was 
undoubtedly what is now known as Rock Harbor, on the shore 
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of which the first. mine on the island was opened nearly two 
hundred years afterwards. 

Alexander Henry, who was the projector of the first mining 
_enterprise on Lake Superior of which we have any account, does 
not appear to have visited Isle Royale, but confined his opera- 
tions to the region about Ontonagon—where, near the spot 
where the famous mass was found in the river, he drove an adit 
into the hill-side—and to sinking a shaft the following year 
(1773) in a small vein on the north shore. So we have no ac- 
count of the island, the name of which was probably changed 
to Isle Royale soon after the conquest of Canada by the British, 
nor even any published reference to it that I can find, until the 
publication of Foster & Whitney’s report in 1849. The linear 
surveys were commenced, in 1846 or 1847, under the direction 
of a Mr. Ives, who was engaged in the work when Profs. Jackson 
and Whitney began their geological examination in 1847, and 
when Messrs. Dickenson and McIntyre were sent over on a simi- 
lar errand by Dr. Jackson, the following year. From Hon. Sam- 
uel W. Hill, the veteran miner and explorer, who was one of 
the Foster & Whitney party, and who has since then devoted 


_much time to a careful exploration of the island, I am indebted 


for many interesting facts herein related. 

It is a little singular that no mention is made in the Foster and 
Whitney report of the ancient pits, of which Mr. Hill says 
there are more on Isle Royale than were ever found in all other 
portions of the copper district combined. All over the island 
the evidences of the copper veins having been worked by a 
pre-historic race are found in abundance, not only in the pits 
themselves, but in the shape of vast numbers of stone hammers, 
and an occasional copper implement. These are the only relics 
the ancient miner left behind him; neither the vestige of a hab- 
itation, a grave, or a skeleton, has ever been found. ~ Among 
the Indians who have inhabited this region from the advent of 
the white man in the seventeenth century, neither legend or 
tradition exists giving the faintest clue to the identity of these 
ancient miners. At the Minong mine, McCargoe’s Cove, there 
is an aggregation of these ancient pits extending over a length 
of nearly two miles, and covering an average width of 400 feet, 
the successive pits indicating the mining out of the belt, which 
is solid rock, to an average depth of atleast twenty feet. Scat- 
tered all over the intervening ground are millions of battered 
stone hammers, many of which have been grooved by manual 
attrition or impact in order to fit them for the withe handles 
with which they were undoubtedly supplied. The process of 
mining seems to have been to heat the embedding rocks by 
building fires on the outcrops of the veins or belts, and thus 
partially disintegrate the rocks by the contraction produced by 
the sudden throwing on of water, and then completing the 
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removal of the native masses by knocking off the adhering par- 
ticles of rock with the stone hammers. This is proved by the 
presence in all of the ancient pits of large quantities of char- 
red fire brands and numberless stone hammers, the latter show- 
ing unmistakable evidence of long use. 

The best obtainable information leads to the conclusion that 
the first attempt at copper mining on Isle Royale was made in_ 
1846, at a time when the copper fever was at its height on Ke- 
weenaw Point. It appears then to have been a field of consid- 
erable activity in the way of exploration, the sub-agents with | 
Foster & Whitney reporting quite a number of explorations as 
being in progress in 1847-8. As to who were the projectors of 
the first mining enterprises on Isle Royale our informants dif- 
fer very materially. Mr. Hill accords the honor to the Pitts- 
burg & Isle Royale Mining Company, while Captain Wm. Ton- 
kin, now agent at the Atlantic mine, near Houghton, says the 
name of the corporation was the Siscowit Mining Company. 
On the other hand, I find no mention of either in Foster & 
Whitney’s Report, though it does speak of the Ohio & Isle 
Royale Mining Company’s mine at Rock Harbor. Itis, per- 
haps, simply a confusion of names, and all refer undoubtedly 
to the same mine as being the scene of the first mining opera- 
tions on the island.* Both Mr. Hill and Capt. Tonkin agree 
that the work on what was called the Siscowit mine—most pro- 
bably the property of the Ohio & Isle Royale Mining Company 
—was commenced in 1846, on Rock Harbor, about one mile 
north-east of the main entrance thereto, which is at the south 
end of Cariboo Island. C.C. Douglas was the first agent, and 
was succeeded by Bernard Hoopes, of Philadelphia, where I 
believe, he is still living. A small stamp-mill and a number 
of good buildings were erected, and mining operations were 
continued till 1855, when the company became finanically em- 
barrassed and the mine was abandoned. Capt. Tonkin was in 
charge of the underground work and of the stamp-mill in 
1852-3. He tells me that the work was prosecuted on two 
small veins, the east one of which dipped to the west, the other | 
standing very nearly perpendicular—the one yielding stamp 
rock, and the other small masses or barrel work. At the time 
the captain left the mine they were working on the 6th level 
in the east vein, and were down to the 3d in the other, with 
every indication that the two would ultimately come together, 
in which case he thinks it would have been a good paying mine. 
After he left, his successor, who appears to have been a thorough 
incompetent, sank 100 feet on the east vein and lost it, which 


*It is probable that some of _the companies were afterwards consolidated, since Dr. 
Jackson speaks of the Siscowit company, Whittlesey, agent, having a location three 
miles from Gull Rock, which is on the other side of the island, and directly opposite 
the entrance to Rock Harbor. The apparent contradiction in the recollections ofour 
informants may thus be accounted for. 


if 
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so discouraged the company, already embarrassed, that it con- 
eluded to abandon operations—a conclusion which was hasten- 
ed to a final consummation by the seizure of all its property on 
the island by virtue of sn execution issued in the interest of its 
ereditors. Capt. Tonkin’s recollection is that the mine produced 
during the time it was wrought about 150 tons of ingot. 

As showing the difficulties attendant upon the prosecution 
of a mining enterprise in such an isolated location at that early 
day —on an island only visited at long intervals by steam or 
sail craft in the season of navigation, and to and from which 
there was neither ingress nor egress during the winter months 
—Capt. Tonkin relates that about Christmas, 1853, the stamp- 
mill took fire and was entirely destroyed. There was only one 
horse on the island, and he was lame, halt and blind; a consid- 
erable number of men were thrown out of employment, and must 
necessarily be fed, as there was no possible means of sending 
them away. They were set to work re-building the mill, the 
timber for which was all drawn upon the ground by hand, the 
lumber sawed with whip-saws, of which there were fortunately 
three on the island, and the new mill was ready for the machin- 
ery by the opening of navigation the following spring, and 
actually in operation by the middle of May. . 

Ransom & Reynolds in the same year, (1846), opened the 
Rock Harbor mine, immediately opposite the entrance, and 
took out some native copper, but the vein was too inconsider- 
able in size to pay, and it too was abandoned, though not until 
after considerable money had been sunk. . 

Dr. Jackson, in his journal of the geographical survey of 
1847, after referring to both the properties mentioned above, 
says that, leaving Rock Harbor, they coasted along the shore 
towards the eastern extremity of the island, and stopped first 
at the Union Company’s location, “two miles from Rock Har- 
bor.” This location was in charge of Mr. Charles Whittlesey, 
and was then undergoing exploration. Dr. Jackson says there 
was a vein containing native copper, about five feet wide, run- 
ning nearly east and west, which would be across the metallif- 
erous bed—to which last no attention appears to have been 
paid in the earlier stages of copper mining on Lake Superior 
—the dip being about 82° tothe north. Some fine specimens 
of copper were seen, the native masses being mostly in sheets, 
and lying in contact with the walls of the vein, which were 
well defined. Mr. Dickenson, Dr. Jackson’s 2d sub-agent, who 
was sent to examine the island the following year (1848), 
reports that Whittlesey had sunk a shaft 40 feet, and drifted 
90 feet, and claimed he had “40 tons of 25 per cent. ore on 
hand.” He had six or seven men at work when Dickenson 
arrived, but subsequently all but two had left. The Isle 
Royale & Ohio Company had a few men employed in sinking 


183 ANNUAL REPORT OF THE 


a shaft at Datholite, which appears to have been located some- 
where on the coast of the island between Chippewa and Rock 
Harbors, and was so named on account of the prevalence of veins 
of datholite. A Mr. Mathews, a Cornishman, with a few miners 
had just arrived, and Mr. Douglas came in the boat in which 
Dickenson left, “‘ with workmen to finish the construction of 
the copper furnace ”—stamp-mill, he most probably meant, 
though a furnace may have been attempted prior to the erec- 
tion of the stamp-mill and the fact escaped the memory of 
those most familiar with the early history of the island. 

At Scoville’s Point, near the northeast extremity of the 
island, a man by the same name was digging copper at the time 
of Jackson’s visit in 1847, but in the following year, only one 
man was to be foundthere. About 100 rods south-west of 
Scoville’s pit a man named Shaw had, in 1848, sunk a shaft to 
a depth of 90 feet, and had found “some rich mixtures of cop- 
per and veinstone, but not enough to pay.” Duncan’s location 
was on the main island, opposite Scoville’s Point, and 
a man named Mathewson Miller and the American Exploring 
Company were disputing over the possession of a vein on 
Amygdaloid Island, which Jackson says was composed of hard 
epidote, only four inches wide and very poor in copper. 
Miller also had a location on the main-land, where about 300 
pounds of copper had been got out with the pick and gad. 

On the north side of Todd’s Harbor, the Pittsburgh & Isle 
Royale Company commenced work in 1846, with H. H. Mc- 
Culloch as agent and superintendent. They sunk and drifted 
in a small fissure vein, and drove an adit in from the lake 
shore, on a vein about three feet wide, from which they took 
considerable native copper. They had asmall stamp-mill, and 
shipped some copper, mostly native masses, which occurred in 
the shape of thin sheets. This mine was abandoned in 1850. 

Other attempts to open mines were made during the years 
1846-8—by the Franklin Company—which had six locations 
at and around Washington Harbor, by the Isle Royale and 
Chicago Company at Huganon’s Cove, by the Ohio and Dead 
Povey Company, on Phelps Island, and others, all of whom 

ailed. 

The next venture was by the Island Mining Company, on 
Siscowit Bay, which commenced work in 1873 in a belt of 
conglomerate very similar to that of the Calumet & Hecla, 
and which had previously been discovered by Hon. 8. W. Hill. 
Two shafts were sunk on the slopé of the vein or lode to a 
depth of 200 and 150 feet, respectively. These shafts are 350 
feet apart, and connected on two levels, while a third shaft 350 
feet further west is down 50 feet in rock, though only a few 
fathoms of the vein have been stoped away. Some fifteen or 
twenty good buildings were erected, including a warehouse on 
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the bay shore (two miles and a half distant from the mine), 
where a large crib dock was put in. The buildings are still in 


_a good state of preservation, but only a part of the dock 


remains, the outer end having been carried away by a heavy 
nor’easter. The company, after getting the mine fairly 
opened, leased it to the Equal Rights Tribute Company, which 
afterwards changed its name to the Island Tribute Company. 
The company itself never produced any copper, but the Trib- 
ute Company worked the mine during the years 1876-7, and, 


_ as we learn from the books at the smelting works, raised 124 


tons and 68 pounds of mineral, which yielded 82 tons, 1,994 
pounds of ingot. The Tribute Company erected a 40-ton 
stamp-mill, which is still standing andin good order. Mr.S.E. 
Cleaves, of Houghton, who was one of the active members of 
the Island Tribute Company, and under whose direction the 
mill was built, informs us that the lode is not only rich in cop- 
per, but that it is one of goodly size; the only trouble being 
that the dip is so flat that the rock when blasted down lies 
where it falls on the foot-wall. It does not appear to have 
occurred to the tributors that this difficulty might have easily 
been overcome by means of shifting-tram-ways run diagonally 
up the foot-wall and connecting the stopes with the skips. Mr. 
Cleaves is positive in the belief that with a mill capable of 


treating not less than 100 tons of rock per day the mine could © 


be made to pay handsomely. 

The Minong Mine, near McCargoe’s Cove, was opened in 1875, 
by a company of the same name, A. C. Davis, agent and su- 
perintendent. The Minong Company owns an estate of about 
7,000 acres, purchased from the North American Mineral Land 
Company, a corporation which still owns a large body of land 
extending over nearly the whole length of the island, and cov- 
ering nearly the whole of the mineral belt, aside from the Is- 
land and Minong properties. The Minong Company has pro- 
duced 249 tons, 650 pounds of refined copper, working, as an 
old copper miner says, with nothing but a pick and brad. I 
did not visit the mine, the tug which carried me to the island 


- not remaining long enough to permit me to do so, and it is 


perhaps just as well, since the company was then employing 
but a few men, and shortly afterwards suspended operations 
altogether. I learn, however, from those who are well posted, 
that the operations of the company have been of the most de- 
sultory character. Mine work has been principally, if not 
wholly, confined to “grubbing on the surface” in a search for 
mass and barrel copper, and it would appear that no real, well- 
directed effort at legitimate mining has been attempted since 
Mr. Davis resigned charge of the work, which, I believe, was 
at the end-of the second year. Since then operations have 
been confined chiefly to digging off the top of the. metallifer- 
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ous bed, very little if any attention being paid to the veins 
which, though small, are said to be exceedingly rich in copper. 
The company have a small stamp-mill, about one mile back 
from the head of the cove, and which is connected with the 
docks by a railroad one mile in length. z 

The copper bearing rocks of the island are the same series 
as those on the south shore of Lake Superior, and consist of al- 
ternating Trappean beds—amygdaloids, diorites, conglomerates 
and altered sandstones—-commonly known as the trap range. 
The island is about forty miles northwesterly from that portion 
of the trap range known as Keweenaw Point, and the two ap- 
pear to cover opposite rims, or outcrops, of a great geological 
basin, the rocks from either dipping under Lake Superior to a 
synclinal axis. The geological position and lithographical 
characteristics of the rocks of the two districts are strikingly 
similar and well-known. ‘There is also a repetition of the same 
classes and characteristics of veins. 

The lines of strike of the rocks on Isle Royale and Point 
Keweenaw have an observable parallelism. And it is a fact 
worth stating, as bearing on the future value of the develop- 
“ments that may be made by explorations on the island, that, 
between a line drawn northwesterly from the most southerly 
mine on the south side of Portage Lake to the southern ex- 
tremity of Isle Royale and a parallel line drawn from Cop- 
per Harbor to the northern extremity of the island, are in- 
cluded the greatest number of large producing and dividend 
paying mines on the south shore of the Lake. The mines re- 
ferred to are the Calumet & Hecla, Quincy, Cliff, Central, Os- 
ceola, Pewabic, Franklin, Atlantic, Ossipee and Copper Falls— 
in the order of the dividends paid by each respectively, the 
aggregate of which to May 1, 1884, amounted to $34,975,000. 
The two parallel lines mentioned as touching the two ex- 
tremities of the island form a parallelogram with the strike of 
the rocks, but not arectangle. The two lines have a direction 
more nearly coincident with the course of the series of geological 
faults, the occurrence of which gives the noticeable curvilinear 
shape to Point Keweenaw. 

The work of exploration and mining on Isle Royale has been 
a mere bagatelle compared with the similar work which has 
been done on the copper range of the south shore of Lake Su- 
perior. This fact has been owing, first to the isolation of the 
island; second to the failure of the early ventures at Rock Har- 
bor and Todd’s Harbor, to a want of knowledge of the veins 
and deposits, and of efficient mining machinery, as well as a lack 
of capital at that time seeking investment in mining; third, to 
the fact of the purchase at an early period in the late war, by 
a few gentlemen, of the large tract of land already.referred to 
as covering nearly the whole of the mineral belt of the island, 


COMMISSIONER OF MINERAL STATISTICS. . 15 


and which they have continued to hold ever since to the exclu- 
sion. of others, who, could they have secured any part of it at 
government price, might have been inclined to enter upon the 
work of development. ; 

Copper mining was initiated on Lake Superior in 1845; and, 
as we have seen, was commenced on Isle Royale the follow- 
ing year, and continued in a small and desultory way until 
1854-5. During that time there was a constant and very difficult 
struggle to secure capital for the development of mines on the 
south shore of the lake. There was little surplus capital in 
the country willing to invest in mining. Many mistakes 
were made in the manner of working the veins, while a constant 
study of the deposits was going on—a study of which those who 
understand them now, after the work of the pioneers has fully 
developed their characteristics, can have but little realization. 
Then again was the wrestling of years with the machinery for 
stamping and dressing. The masses and barrel work could be 
handied, but the stamp work was a record of many failures. 
It had settled into a belief that stamp veins alone could not be 
made to pay, and the owners and operators of mass veins 
sneered at the persistent attempts going on at Portage Lake. 
Had the great Calumet & Hecla lode (strictly a stamp deposit) 
been discovered during the first twelve years of mining, it 
would have been a failure. And on the other hand, some of the 
mines that have been failures would have been successes had 
their discovery been as late as that of the Calumet & Hecla. 
No discovery was more opportune than that of the Calumet & 
Hecla. It came on the heels of perfected stamping and dress- 
ing machinery, when accumulated capital was seeking invest- 
ment, and had the courage to open the mine as it ought to be 
opened, and to erect the necessary expensive plant—and also 
at the time of the working out and decline of the great mass 
mines, Cliff and Minesota—and for the second time the copper 
mining interests of Lake Superior were saved—the first event 
of the kind being the discovery of the once celebrated Cliff in 
the fall of 1845. 

Of the future of Isle Royale as a copper-producing district, 
many of the oldest and best informed copper miners do not 
hesitate in the decided expression of opinions most favorable. 
One gentleman, who has, perhaps, given more intelligent 
thought and study to the copper-bearing formations of the 
upper peninsula than any other man now living, has declared 
to me the opinion that, with the judicious. expenditure of a 
mere fraction of the capital employed in copper mining on the 
main shore, Isle Royale can be developed into one of the rich- 
est mining districts of the world. He argues, first, that the 
ancient miners knew where copper was to be found in the great- 
est abundance near the surface; that the ancient pits on Isle 
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Royale, far outnumbering those which have been found on the 
main shore, show very conclusively that the island was their 
favorite and most productive field of operations—that finding 
there the copper not only in the greatest abundance, but more 
easily procured than elsewhere, they mined it out to as great a 
depth as they were able to go with their rude implements, leav- 
ing just as rich ground, which still awaits only the application 
of capital and labor properly directed, for the development of 
not one but many profitable mines. 

Isle Royale has never had a fair show. The only approach 
to anything like an attempt at legitimate mining, was at the 
Island mine, where, as-has been stated, the greatest depth 
reached was 200 feet, in a lode very similar to the Calumet & 
Hecla, and asserted to be equally as rich in copper as the latter , 
was at the same depth—an assertion, however, which may be 
taken with a large grain of allowance; a second Calumet & 
Hecla is not likely to be realized in this or any other country, 
in the near future. But as to the Island mine, certain it is that 
the lode carries sufficient copper to warrant the expectation of 
a paying mine should it at any time in the future fall into the 
hands of parties having the capital and staying qualities which 
have characterized the work of development on the main-land, 
having regard to successful mines which in the beginning were 
far less promising than the Island. When a well-defined, well- 
directed, persistent effort at development on Isle Royale shall 
have met with a failure, then, and not till then, will it be 
proper to doubt the assertion made to-me by a gentleman of 
large experience in copper mining, and who has given much 
time to geological research on the island, that “there are 
those now among us who will live to see Isle Royale one of the 
richest mining counties in America.” 
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KEWEENAW COUNTY MINES. | 


CONGLOMERATE MINING CO. 


At the time of the last report on this property, considerable 
work had been done in opening up the lode, and much new 
machinery was in operation; but the principal work then on 


’ hand was the erection of the plant to operate the mine on a 


large scale. As many of the improvements then in process of 
construction were merely alluded to, I will briefly describe 
them as completed. The subjoined statistics are for the year 
1883, and do not give a fair idea of the property, as the mine 
was then using the old machinery and mill of the Northwest 
Mine. The compressor plant was in, however, and the figures 
given show the cost of operating it. 

During the year 1883, most of the work done was merely 
exploratory, and consisted in sinking and drifting on the. 
Allouez conglomerate, this being the lode selected to work 
upon. 

ENE: 1 shaft, which is the most westerly, or rather that one 
on the lode nearest to Portage Lake, was sunk from the 4th 
level to a short distance below the 8th. No. 2 shaft was sunk 
from a point below the 5th level to a short distance below the 
8th. No. 3 shaft was also sunk to a depth below the 4th level. 
An upraise was made from the 4th level at a point about 250 
feet east of No. 2 shaft to the third, and a winze was sunk 
from the 4th to the 5th between shafts No. 2 and No. 3, ata 
point midway between them. The above comprises all the 
sinking and raising done. 

The drifting done was as follows: West of No. 1 shaft the 
3d level was driven 120 feet, the 4th level 150 feet, the 5th 
level 300 feet, the 6th level 160 feet, the 7th level 25 feet and 
the 8th level 35 feet. East of No. 1 shaft the 4th level was 
driven 300 feet, where it broke into the level running west 
from No, 2. The 5th level was driven 500 feet to where it 
met the level west from No. 2 shaft. The 6th level was driven 
215 feet, the 7th level 85 and the 8th, 90 feet. West of No. 2 
shaft the 6th level was driven 495 feet, but the level was not 
broken through till the early part of 1884. The 7th level was 
driven 240 feet and the 8th about 25 feet. East of No. 2 shaft 
the 4th level was driven to a distance of 580 feet from the shaft, 
and the 5th level extended 450 feet, leaving the heading about 
the same distance east as on the 4th level. The 6th level was 
driven 300 feet, the 7th 175 feet and the 8th 120 feet. At No. 
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3 shaft the only drifting done was about 120 feet west on the | 
4th level. 

The total amount of rock broken in the drifts, winzes, shafts, 
upraises and stopes, was 73,351 tons, at a total cost of $116,- 
084.80, making the cost per ton $1.58. 

The total compressor cost was $10,080.67, making the cost 
per ton of rock broken $.137. : 

The pumping cost was $.0341 per ton of rock broken, Of 
the amount of rock broken only 20,295 tons were stamped at 
the mill. The stamping was done at the old Northwest Mill 
for eight months. In October, the new mill at Lac La Belle 
was completed, and during November and December the rock . 
was stamped there. 

The new engine house is*located on the hanging-wall side 
of the lode, between shafts Nos. 1 and 2, and about north of 
the rock house. The hoisting ropes run along the hanging 
side parallel to the outcrop, and at each shaft pass around a 
sheave at an angle of 90° to the top of the shaft house, where 
they pass over a second sheave at quite an acute angle, and 
thence down the shaft. The hoisting machinery consists of 

.two Corliss engines, 24x48, which are connected to a pinion 
shaft. This shaft carries two pinions 4 feet in diameter, each 
one of which meshes with two 143 feet gears. These gears 
are attached to four 14-foot drums by means of the Lane Band 
Friction. The engines make 50 revolutions per minute, with a 
constant boiler pressure of 65 lbs. The speed of hoisting is 
600 feet per minute, and the skips are lowered at a rate of 
2,200 feet per minute. Three drums are now in place, but only 
two are being used for hoisting through shafts 1 and 2. Only~ 
one engine of the pair is being used, it being sufficiently strong 
to operate the whole four drums for a time in case one engine 
should be laid up for repairs. The engines were built by 
Watts, Campbell & Co., of Newark, N. J.; the hoisting 
machinery by the Webster, Camp & Lane Machine Co., Akron, 
Ohio. ‘The plant is capable of hoisting from a depth of 2,500 
feet. 

The Lac La Belle & Calumet R. R. has been completed from 
the mill to the mine. Its equipment consists of two eight- 
wheeled locomotives, built by the Baldwin Co.; 24 rock cars, | 
Gondola pattern; six platform cars and two box cars. 

The new mill at Lac La Belle has been completed, and has 
been in operation since November Ist, 1883. The stamping 
plant consists of three all-iron Ball-heads. The diameter of 
the cylinders is 16 inches, stroke 24 inches, counter bore 164 
inches. Davidson pumps are used to produce a vacuum. 

The wash or concentrating plant was manufactured by S. E. 
Cleaves & Son, of Houghton, Mich., and consists of 84 Collum 
washers, with Cleaves’ iron bodies, 8 Coggin separators and 8 
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Evans slime tables. There are 28 washers to each head. Of 
these the upper 16 make 125 strokes per minute, and the lower 
12 130 strokes per minute. Six of the Evans slime tables treat 
the slimes as they come from the separators, and the other two 
tables finish their products. The machinery is driven by a 
20x48 Corliss engine, the steam pressure being 100 lbs, and 
the engine making 64 revolutions a minute. 

The water for the mill is furnished by two Davidson com- 
pound tandem pumps. High pressure cylinder, 14x24, low 
pressure, 24x24, water cylinder, 24x24. The lift is 13 feet, and 
the total height to which the water is raised is 53 feet. One 
Davidson pump is kept for fire purposes. Its dimensions are: 
pump cylinder 12x24, steam end 20x24. 

Two heads of stamps are now running, each stamping about 
6,000 tons of rock a month. Each head has two feeders per 
day—one each shift. The hard iron is furnished by Cleaves & 
Son, with the following result for wear: 


SUING 9 AOA RR AOS i SG SO Si II ge Tet Te See 7 days. 
RUE OBILIDE He Ava er APT Tel Ci\c.c nieiare «leila oriete ls oosie ai ceases abies gneve 4 inonths. 
RHEE ES: ap pins Se oS CR COICO ERIC ate Nees arta BE test eo aph 
TENCE rar sce. er eloredcs nda sis) ajo niece wveledeisie Soke aidsno ees Loh ee 

Pr Ghenl UNO GR eae a concave oath eats oid «io ensekhsagereelels Aisles Meise egies LO ease 
MOP UMN Sette tateretasmaerest ie! sino eters) 2 oe el Cress We un ie lap eteiavouors Gee ieee Pe 
MRL BOM ALC REL ALNCS ter sate sens cbc cits aides sister ees eislayeiese viele * Gone 
OUD IMC RMS ich vase le cin oko s belee ed so oo Ne ew See Tee oye 


The steel grates last about 3 to 4 weeks. 


‘The old Pennsylvania dock at Lac La Belle has been rebuilt 
and enlarged. he dock has a front of 204 feet, is 50 feet 
wide, and upon it has been built a warehouse 25x50. The 
canal between Lac La Belle and Lake Superior has been cleaned 
out, and boats drawing 12 feet of water can now enter. 

The mill is lighted by 70 Edison incandescent lamps. The 
dynamo used is T No. 9. Considerable difficulty was at first 
experienced by the constant breaking of the carbon horseshoes, 
because of the vibration to which they were subjected, but 
this has been remedied by setting the lamps on springs. 

The following is a summary of the cost of the principal 
items of equipment of the plant: -d 


Palani cig CoA CAP EOLICUER, | Lage occye cosa leieneless wl)c oe + sieve egy eles leis. $145,000 
aeeha pelleiStamp Mill f2)s.: o-te nein a SRN Sear ary in A at 175,000 
SONATE Ulett eRe a's © sa" sisted alc oie/a cietel a ehaletelacaiets siewjesses 70,000 
More es Oli gal UN tare ynce Meets aicinc < cc t/ crane ayniciela: sip Sisyelecaisie dieiete sists 60,000 


Although properly belonging to my next report, the follow- 
ing figures are given as showing the present cost of operating 
the mine. These figures are from the cost sheet for the month 
of September, 1884, and the calculations are based on the rock 
actually stamped: 
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Breaking rock per ton stamped..........+++060+ se oo eunee $.562 
Passing TOCK: sss... ccecec cece cece cece sens secaserrereeserssscores 113 
TrAaAMMing LOCK. ays. see sisi ciele © ajc siseiaie n= Helos laveewie oh ks INoeia ciel ster 112 
Compresser COSt ins... - ccc neces cect enc ee ce ceiee secs cess see eas 043 
PUMPING COS... 2.2 ces ccs ce erode cece ce ce nereesecessesseres .006 
FEOIStING COSE 5 <5 eo tee = oper ores alm singe 0s goa riaianele olajeie sia lenetpecieti s 072 
Trestle transportation to rock house...........eeeeeee sees senor .050 
ROCHE NOUSCrsrsza oo che oom, oo nett alone aoe tolens. « sol ehe ode Stemtieh Mel sek etate gest taraeae 111 
Hac lia Belle’ & Calumet Re BRaccn oo cate st acto ete a croye eutan Metanepslteieaegere .056 
Siti} WWM eeepoamodnibiadedocooGnasoneatnon suc>doc onda ceas cmt 484 
GUTEACOs ccs cise Bote eiee cia hate aceacatereled leo wels ais. oy dhe eiehe ekebeekenearic ete’ etresneiers .088 
Office and general expense............... PR MERC Ror enG Oo ae Ooo 054 
Total cost per ton rock stamped. ..........ee secre reeves cere $1.651 
There was stamped during the month 12,024 tons. 
COST SHEET FOR 1888. 
Departments. 
Mine: cost contractsses nae lose cones oa eee % 75,447 16 
Mine: cost— time: Lolly irs nry crciererpieey cicero eet eetek- ernie inane 37,861 387 
Mine cost —summary, machinists, etc.............-20eee- 2,776 27 
WOMPLESSOPVaader nin ke. ee eelerecleens Neti i eer rae 10,080 67 
Jedi aby condo GON MBNO LOCO Or-cCOUdbo bck atoHDaCOCaSe 2,522 63 
HOISTING esha ccs es etera cl cteke peacetime ietaeee oueietrteacecterat es 13,925 69 
FROCK FLOUSE Sevctercoye ons) sotnan sole a ate eereiele dete ety eretons tisrere ates 8,448 83 
NGOCOMOUV.Crrenis:s a ecoelstisee cerns wpe iste yon enn eae eee Ere 2,465 48 
SHALe HOUSES faxc Hass cleo ever = sickens ciate eriel eh cia a teenies renege tne 2,913 20 
Sbamps Mille a c.-oepeictars tee Chel eousus claie ei citne ecuetnle ees eeereeatee 21,098 05 
SULPACE: kare oo ates xe nic ieie fs lee raret clot ale Seen ee araaa ate ater oematars 6,522 75 
Office:andigeneral expense... ae- orien era ee ie eee 11,843 28. 
Mines Pl) anti.taAosiscae ceane sterzel tate steneinea ate en net tater errant 1,211 18 
Permanent Supplicssjs.ce wees oe ene err 15 26 
HX PLOTALION..,.25. kre cha. Oavste ole eee ede Demertoree eae eae 199 26 
Railroad Operation (Dec, only)sa.1 -s cee eine eee 1,008 84 
FP OGAN Fe hie ceae woaiec ote neneyiy he Bias On ne EAST ee “198,339 92 
* Construction. 
Lac La Belle & Calumet R. ES pret oe ore as Soro 136,670 86 
. as << ,imiprovements cata eet 7,420 87 
New Stamp: Mill” ovahanenc choco ne eee 81,9138 18. 
NewHoisting Plant.c.\.. 5... oss os hae ee ee 44,411 41 
hac Var Belle Canals.) 2hy eee eee eee Mths IN Sa uaGl 
Potal fi. -vehaceto.y cote oe 288,257 99 
Grand total expenditure 1888. .....:. 2.5... sence een e eee 486,597 91, 
Less-credit accounts): <.2.0..5 sense gan Ree 84,590 76 
Net; cost Tor" 1883. snes + saans osc e ae ee $452,007 15 
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Mine cost — contracts....+.........-. wattente: oss $ 75,447 16 
Mine cost —time rolls............. 0000005 Reet 37,861 37 
MIA CHIMISES EDO. GUYS: vie ncilamiderele coins Mewes 1,548 67 
Blacksmiths, Mes v CLE Sucrece Ye -sasyedeed stove tutvavane rate ates 826 15 
Foundry TUS liga eng gee ian ees 394 27 
EMMI Sermo she Sits «, 0) fered ae ancioe x's hips Po 507 18 

Total Mine Cost.-............- Shel orcas ctoreters a “116,084 80 
Cost per.ton of rock broken.......5..0c..00.. 1 58 
Tons of rock broken, StOPES...- 22... seco. vere 25,827.79 
: ss OPENINGS mineciaacyeene cwkees 48,023.49 

Zs ee ss UGLIER bela tiguin Bike Saticttbrpesae 73,351.28 

ee go hoisted from stopess............ 25,947.51 

Sa ae SE é Sais OPM OS stat tela sisvass eo 48,023.49 

SEOUL “sc Seep Hs ah iO ie Reo ear 73,971 

Cost per ton 
PEST ARIIS peneterrel al ove's fete les wieleictevste csi tis. Sreie's ana ober 5 1.02 
EVA CURT ISTOPCSmctersini tei ereafes ois svetere. 11% s-sierelsveacne 076 
Tramming bo. Sa OE ee Coe CAC ROE AAS OMCAB Rees .114 
/ 
Average wages. 
Contract miners, per month Pc. lei eaver eats $53 66 
Comay ara “Os Sao iri eNO ROO 41 49 
Underground laborers, per month.............. 39 62 
TREASURER’S REPORT FOR THE YEAR 1883. 
Receipts. 

Balance December 31, 1882...........000.00% $13,444 66 
Intallments on capital stock................. $381,073 00 
BOLI SRR MPN eT eS SS ices aias ohe\ stole Nata! sie) sta, ele’s!'sve . 159,098 '79 
MTNONES Caen te Sayers ei set ots id oe SIE, ido satel «0's - 8,556 91 
PMCSRO MOOD DCI te. tone autein ¢ sieis'a 5 sie) sia ese viele « 46,582 385 
HS TISBEROCELVADLOrt tere fas dicta ie%sye e'abe ae a'ewe,oles 9,914 00 
PE CTAGU Ne Pome oie ecaas arbre le wvaicidule.c suheretow tetas 6 4 150 90 
HIN CRESO LG merrier een ta eiers Sis tava)s sroger se sea "os 862 55 
Advances to make installment stock full paid, 880 00 
Sundry credits to mine agent........,...+..- 684 11 


be Ee ERO T i 
$615,246 37 
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Payments. 

Mune agent's dratiss ccs. crease alae ester 814,369 88 
Bills paid at Philadelphia office............. 140,766 91 
HSOANG ELUNE a cave cmos te ORI ran eeenstone ote cree 99,486 59 
elle TOCCL VA Cram eaters recs teyokorstela crcietelenenr overs ae 9,314 00 

AR RE Oh IEDC OOO OD 615 00 
Bolniok iPInlad lp hiasseneny ie ericciterietree 5,950 00 
SHIXPEMSCtatercreteloieie ecko siaesieitye he esie events rote 4,996 40 
MMSUTANICE eeeis cis coats, chotcen cise a terore eters Ease 4,504 41 
TEEOLESt Snore cheers eles pietoersire otros re ane racate ees He tte 8,189 81 
Lac La Belle Smelting Co.................. 8,495 00 
St. Mary’s Canal M. Land Coie ee cee, 10,046 80 
Capital invested in State of Pennsylvania. . 548 57 
Expense account, copper smelting, etc...... 7,069 20 
Balance December 31st, 1888............... 10,898 80 


$615,246 37 
GEO. H. LEWARS, 


Assistant Treasurer. 


Assets and liabilities of the Conglomerate Mining Company, 
Dee. 31st, 1883, apart from Mines and Mining Plant: 


Assets. 

Oash erie is isin. as SOL eer eeicineeis stn ele austemrrae $10,898 80 
installments: due:,.. seein: ae oes Sees ee ere 49,346 00 
Sundry debits. acre. seers aie eee eros 87 50 $60,332 30 
Copper in hands of N. Trotter & Co. (pro- 

Geeds since received)... =2cesa.. coe: 6,077 87 
Copper at mine—estimated at 129,930 lbs., 

ate O:Cents peril Dieacrtcscteisiec setemattorenete 11,693 70 17,771 07 

Assets at Mine available against cost sheets. 

(OF NRE eae nate OREO MCT TORO On ao acs 970 57 
MEIMING SUPP WES caciemtns teqotamas ect meee 82,382 13 
Merchandise, provisions, etc..........+-..-- 37,186 69 
Ni Koleys amine Gea niccremieh a in Grice errara note 6 16,7438 47 
Team ACCOUNT a Fees eee er Ee 1,328 70 
Accountserecelvable..c.. eee 7,515 09 96,121 65 
Amount subject to future calls to pay up 

installmentron stocks meee eee 100,060 00 


$274,255 02 


Liabilities 
Agents’ drafts outstanding......... Sve sees 33,850 21 
mdeptedness:atymine we nee cee eee 18,105 66 
Accounts payable at Philadelphia office..... 77,859 44 


MOaMACCOUNL ete antes ctye ete ere eee 40,000 00 169,815 31 


Balance, of, asacts..cosatseance ee $104,409 71 
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‘ CENTRAL MINE. 


Nearly all the work during the past year has been south of 
No, 2 shaft, although some was done on the conglomerate. 
The vein (a fissure) in this mine, dips slightly to the east, 
which at the bottom of the 250th level throws it 180 feet 
away to the east of the vertical shaft. The man engine shaft 
with the engine is down to the 210th, and follows the dip of 
the vein. 

No. 2 shaft, which is the only one through which rock is 
hoisted, is perpendicular, and from it cross-cuts are made on 
the various levels to the vein. The method of opening up is 
by sinking a winze from the lowest level to the depth of the 
proposed new level, and then drifting along the vein to de- 
termine its value. If found rich enough to stope, and this has 
always been the case, the main shaft is then sunk and a cross- 
cut made to connect with the bottom of the winze. 

At the time of my visit the winze and the shaft from the 
240th to the 250th had been sunk, and the level holed through, 
and men were just blasting away a suitable chamber near 
the foot of the shaft to accommodate the fork for the pump. 
The skip road was only down to the 240th, and the hoisting 
from the shaft and the winze was being done by small engines, 
driven by compressed air. 

The 240 fm. level had been driven both north and south, but 
to the north nothing but barren ground had been encountered. 
The south drift has struck the top of an amygdaloid, but it 
showed no copper. 

The bottom of the 250th seemed in good ground, and on the 
240th one large mass had been encountered and was being cut 
up. Taking everything into consideration the mine looks well, 
—-better, in fact, than it has for years. : 

When the mine was first wrought the copper all ran toward 
the north, and therefore No. 1 shaft was abandoned and an in- 
cline sunk in the direction of the chute. At about the 100 fm. 
level the copper began to grow less toward the north, and from 
the 190th down little or no good ground has been found north 
of No. 4. 

The chute is now running towards the south, and more and 
more tramming is made necessary at each successive lift to 
reach the now only available shaft, No, 2. As the depth in- 
“creases, either No. 1 shaft will have to be deepened, or the ca- 
pacity of No. 2 increased by means of two counterbalanced 
skips, cages or buckets. At present, the hoisting is done ina 
single skip, and the necessity of using the same skip for tim- 
ber, often puts the work behind. 

In the agent’s report, will be found mention of additions to 
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plant during 1883. Since then they have put in a belly-helve 
hammer made by the Cuyahoga works, of Cleveland, for the 
purpose of treating the small masses; this it does very effective- 
ly and cheaply. The former method of operation was to 
pick the pieces as clean as possible, then heat them almost red _ 
hot by a wood fire, when they were quenched with water. By 
this means the veinstuff was calcined and disintegrated, and 
that which did not fall away was rendered friable and easy of 
removal with the pick. 

The mine produced in 1883, 911 tons, 710 lbs. of mineral, or 
about 1,268,556 lbs. of ingot copper, from 2,557 cubic fathoms 
of ground. The rock yielded in ingot 14% per cent. 


ANNUAL REPORT OF THE CENTRAL MINING COMPANY. 


The directors present the following statement of operations 
during the year 1883. : 

The production of mineral was 911,44% tons, and the quan- 
tity smelted was 918,% 73, tons, which yielded about 69 per cent., 
or 1,268,556 pounds of refined copper. 

The following is a summary of the year’s business : 


PRODUCTION. 
CoUpeMsOldes sede tereee 700,858 lbs. at 15,42, cents:...... $105,965 02 
Copper on hand, sold...... 425,052 lbs. at 15 cents.......... 63,887 80 
Copper on hand, unsold,...142,646 lbs. valued at 144 cents.. 20,683 67 
1,268,556 average 15 cents. $190,536 49 


20S Geers ee erence en ee OM ania a ian Perma nasi 5 UR NF 


. $191,559 66 
Mineral at mine, Dec. 31, 1882, as per last report, 


NASUICTS OE einen, Speyer ier nebme cid Gokice ocala an cor $12,834 50 
Mineral at mine, Dec. 31, 1883, 57,289, tons, valued 
EN eda ARO OMS Ree aici anion A AHO SORE ¢ 9,198 40 
Decrease in value of mineral at mine...................- 3,686 10 
Net value of -productiot 1883... eee none eee $187,923 56 
Add interest received... ... acme, rs ee eee ee tere Grote 
$195,675 29 
: COSTS 
Workings expenses “at, mine. Fy. e. ee ee $158, 274 23 
Smelting, freight and all other expenses.......... 31,451 12 ; 
Wet operdting expenses.c.,...0 5, <2 see ee 189,725 35 
Showine aeprotit: Ofc tae ts came eke Peete eee $9,949 94 
There has also been received an account of sale of timber... 380,000 00 
Making an iacrease of available assets of............... $ 85,949 94 
The surplus from 1882, after disposal of copper on hand and 
payimentiofidividend sweask sn). 5 pase eee eee 214,192 67 
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as shown in detail in the annexed statement of assets and lia- 
bilities, and from which a dividend of $2.00 per share ($40,000) 
was paid to stockholders February 1st, 1884. 

The product of the mine, and the expenditure incurred, have 
varied but slightly from the figures of the previous year, but 
the large decline_in the market value of copper has reduced 
_ the receipts to such an extent as to leave but little profit on 
the year’s business. 

The vein has continued to be of small size, and the produc- 
tive portion of it limited in extent. The improvement which has 
been expected for two years past did not appear in 1883; within 
afew weeks, however, the drift in the 23d level, at the farthest 
point south yet reached in the mine, has opened a larger yet 
more promising vein, and if this improvement should continue, 
and extend to the levels above and below, an important in- 
crease of production may be looked for when this ground is 
reached by those levels. 

We have received during the year a further payment of 
$30,000 on account of sale of pine timber reported last year, 
which has enabled us to make the yearly dividend above 
named. 

For more detailed information we refer to the agent’s report 
and financial statements herewith submitted. 


Gro. A. Horr, 

Wm. C. SrurGEs, 

Rop’r PoRTERFIELD, 

Apert J. Hatcn, 

Joun J. CRANE, 

Jorpan L, Mort, 
Directors. 


Assets ano Liapiiriss,.CenrraL Mining Company, Excrv- 
SIVE oF Reax Esrare anp Mine Puanr. 


ASSETS. 
MD Aa Oe Per es sake cierotendha 51s wis dies aia eis Sieyele ecenacerebeuertoe a $56,289 11 
Toni On 6 ho oer BE ee Ree OOSIOL Deo reno DDE On aioe ans (he iricks 20,000 00 
Silver on hand........... cece eee e sees eee eee eerste tenses 1,028 17 
Copper on hand (sold) 425,052 Ibs ....... 0. esse cere eee ee eee 63,887 80 
Copper on hand (unsold) 142,646 lbs., valued at 14} cents..... 20,683 67 
INGEOUMESITCCCIVADIC Rinsho cnecdsicces ces tes eect is mainte 278 99 
$162,157 74 
At Mine, 
He esOet one mineral, ab PLOO......rs.ceserencrenest $9,198 40 
Capen oY: ar ce Pen es, ce 4.561 62 
AVETGHANRGISE IN SLOTC. o05 0.20 0, seer cles cwcceroscne 81,739 66 
PUP DICH lereitia ep tice elsivie trials) e0)s\s ale w'alv vw nisisiees «9 65,112 48 


poe P10, O19 18 


$272,769 90 
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LIABILITIES, 

INE MYT LGDET Us Sun nocbe coos 6 6D OOnOb DDL OM CONS Ct $ 4,448 

Indebtedness at mines vos ictencie’s arte Oot tee elenetne trot 13,273 

ACCOUNTS) PAY ADL Serre pein ts ao) ole ie erator sete la) eletehe shatatens 4,905 


Less dividend, February 1, 1884, of $40,000. 


20 


bi 
22, 687 29 


$250,142 61 


BaLaNCE-SHEET, CenTRAL Minine Company, DrcEMBER 31, 


1883. 


General expenditure to December 81st, 1882............... $5,589,562 33 
EXPENDITURE IN 1883. 
(MOntral MINING Sree. ce oe ae ee a RE $163,914 98 
ICLP UL Ter cte nate stele hate ieras: meus sik ctanerarenel ete oe ee eee 7,944 16 
SIMO L ETN staal oa ioe vw toetes steer re clarner ata ie urea 16,439 78 
EN SUTANGEncles sorcerer a ticaen ele ea eee 759 92 
IBTOKCL Ape so carcistee Cee Sis ste dame ene inrtee ae ee 926 93 
EEX DP CNSCM as cerca en taen rein rot ooter Rn See nee 5,880 33 


——_——— 195,366 10 


CC 
i i ee Ce 


ec Co ey 


ALOSNSBODCAie seer eieneies Bios A UAT Re ats eyes eve oS 
Copper on hand 
Silver on hand 


CC i i 
Ce i eC eC ae ce ee OY 


a rr er er od 


Capital advanced by stockholders 


REAL ESTATE, 


Ce a iy 


9,112 07 
1,670,000 00 
56,289 11 
20,000 00 
84,571 47 
1.023 17 
273 99 


$7,626,198 24 


$100,000 00 


Sale‘oftimbert~ cts ates use toe eee $70,000 00 
ess-cosizoterealvestatewses aie eee 20,988 25 
; ——— 49011 75 
SALES OF COPPER. 
SEU TAME HO) USTED nono adonsbocdaccascoc: $7,272,969 59 
Dales ASSES Roache Moen Coker eee ee 190,586 49 
DiLVer in 1 883.x.easee choise cree eee eee 1,023 17 
: 7,464,529 25 
interest received in 1883% 3°): 25 sxc dos cee Oe 7,751 73 
A ccounts:payable aieas..c seen ee oe 4,905 51 
$7,626,198 24 


AGENT’S REPORT. 
JOHN STANTON, Hsq., 
Secretary and Treasurer, New York: 


Dear Sir—The following report of operations 
during the year 1883 is respectfully submitted: 


at our mine 
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GROUND BROKEN. 


Sinking in shafts and winzes, 200.8; feet, average cost............ $26. 39 
Drifting on the vein, 1,199, feet, average cost .............0.-85 9 23 
Drifting on the conglomerate, 91,%, feet, average cost............. 11 61 
- Stoping on the vein, 1,69125 sup. fathoms, average cost .......... 14 82 
Stoping on the vein, 21432 cubic fathoms, average cost........... 23 61 
Stoping on the conglomerate, 13722 superficial fathoms, av. cost.. 23 56 
Sinking on the conglomerate, 879-9; feet, average cost............ 13 75 


_ The total amount of ground broken in openings and stopes is 
2,557 cubic fathoms. ; 


PRODUCTION. 

760 bblis.-stamp copper, weighing. «.....c...c.e0e eves ene 999,445 lbs. 
Lefhhds! kiln copper;. weighing .\.... .ves.cvevew sve cace cess 520,595  “* 
PDSEM ASSES. COPPeTA WEIZNING 2 <, .. s.0 «sie cds eRe oo so ees Vessels 802,670 *“* 

Pik ten eee versie re ae cttecte sche este co ss ates ete ate eG aT oie 1,822,710 lbs. 
Or 911,739, tons. 
Average yield of mineral per fathom of ground broken.... .... 712 Ibs. 
Average yield of ingot per fathom of ground broken........... 496 «* 


STAMP MILI. 
The expenses at the mill were as follows: 


MASON ect aati: eisicte aa corns Side oe ecsiale a Deca Bice atin sast Cas aee y $7,382 39 
NEO Oe COLUSaNViOO Me CONSUIN CG. sas wise ais ole oieio ove tie 8 teeters tide em elke 5,365 75 
POOLS SSNOVELS LELCLT, cesiciets oso eia, ciclo toni asl Me whats eons iahods 836 26 
Rep alEsminaverials sfixtuLes,: CLC. in Anes che sities ne Gisislergin ico ee 950 67 
sPMBer Aa reloNt, ANG: TEATOIND Wales Nosy als, seit betes vie 2 cree auslece 58 24 
. $14,093 31 
LLOUSIOLSrOCk Stampede... i.e. am e-'e- eit yoo’ eid ea os 18,146. 
PACLUOL LOCK INAMINer ali «<a sei o's ove eve wo aar 25% per cent. 
BA CLO Lee OC Ka MIAO Ob eervers orev sts xis teie-s, simyere’ Masia) alewe disor os 1, per cent. 
Cost of stamping and washing per ton............... 77358 cents. 
UUM ete Obeos DENIS Hc. m ovatreciae cet cie's «161 - sie niet 6 15144 days. 
Rock stamped per head, 24 hours running time....... 4,8, tons. 


Rock stamped and washed per cord of wood consumed 11 tons. 
Cost per ton of breaking and selecting rock and tram- 
MA OMLOM EDT petecer ieee cheval vy sie cis cjeleraisus 300 iejors-2 ... 11445 cents. 


During the past vear two batteries of stamps have been re- 
set and two slime tables added; other minor improvements 
have been made in the mill as required. We are now prepar- 
ing to add six Collum washing machines to the mill plant, 
which I think will result in a saving of copper. 


SINKING. 


No. 2 shaft has been sunk from the 23d to the 24th level. 
A winze has also been sunk from the 23d to the 24th level. 
The vein in this winze has varied from one to three feet in 
thickness, showing a lode of medium quality of stamp rock. 

The inclined shaft on the conglomerate has been continued 
379 feet. This belt has ranged from two to three feet in thick- 
ness, and in a few places has been very poor. It is now fully 


fv 
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three feet thick, and produces rich stamp rock, but, as hereto- 
fore, is only productive for a length of 20 to 30 feet where 
crossed by the vein. This inclined shaft is 525 feet below the 
21st level, and is becoming more and more expensive to oper- 
ate as the rock must be hoisted to the 21st level by compressed 
air and trammed to No. 4 shaft before it can be directly raised 
to the surface; but if it continues to produce copper as at 
present, it will pay well to work for some time yet. 
We are sinking a winze on the vein opposite No. 2 shaft, and 
it is now 39 feet below the 24th level. At the top of the winze 
the vein was only one foot thick, but at the bottom it is from 
2 to 24 feet thick, showing good stamp and some barrel work. 


DRIFTING. 


We have driven a cross-cut at the 24th level from No. 2 
shaft east 185 feet 10 inches, to intersect the vein. We have 
also cross-cut at different points on the conglomerate, in all 92 
feet. The 21st level, south of No. 2 shaft, has been extended 
32 feet, in a poor vein throughout. 

The 22d level, south of No. 2 shaft, has been extended 297-5 
feet, and is now 564,% feet south of the shaft. The vein in 
this drift has been very changeable, sometimes widening to 4 
or 5 feet, and then contracting to a few inches only. The. 
greater part of it has, however, opened a good stamp lode of 
about 14 feet in thickness. - 

The 23d level has been driven north of No. 2 shaft 154 feet, 
and has been very poor. This level has also been driven south 
of No. 2 shaft 301,%; feet, opening a vein which has varied 
greatly in size and richness, but on the whole it has shown quite 
an improvement over the level directly above. The greater 
pyrion of the distance opened has shown a vein of good stamp 
rock, 

The 24th level has been driven north of No. 2 shaft 16058, feet, 
and south of same 118,/, feet, through barren ground. Inas- 
much as we are getting in the line of the “shoot” of copper in 
the levels above, I am of the opinion that we shall soon strike 
copper bearing ground in this level. 


STOPING. 

The major portion of our copper during the past year has 
come from the back of the 23d level, south of No. 2 shaft. 
The stopes here are still producing good stamp and barrel cop- 
per. In one of them we are now cutting a mass which exposes 
to view from 15 to 20 tons. From this mass 20 tons have 
already been cut. The stope is now nearly up to the bottom 


of the level above, therefore we cannot expect much more cop- 
per from it. 
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The stopes in the backs of the 20th and 21st levels have 
produced a limited quantity of stamp rock, the vein having 
_ been comparatively thin and poor. 
- Very little stoping {has thus far been done in the back of 
the 24th level—not enough to enable me to form an opinion as 
- to its prospective yield. 


MACHINERY, ETC. 


A pump and skip road have been placed in No. 2 shaft 
from the 23d to the 24th levels. New fire fronts have been 
placed at the boilers of the No. 2 engines, and at the stamp- 
mill. With the exceptions of the foundations of the boilers 
at stamp mill—which will need re-setting during the coming 
summer—the machinery on the surface and underground is in 
good condition, and performs its work satisfactorily. 

A new mine office has been constructed out of a house here- 
tofore used as a dwelling (at a cost of $400) and considerable 
work has been done during the year in repairs to the dwelling 

_ houses on the mine. 

The general appearance of the mine is about the same as it 

was a year ago. 
Yours respectfully, 
James Dunstan, Agent. 


CLIFF MINE. 


At the Cliff no work is being done on the old vein. The 
pump having been stopped July Ist, 1883, 13,383 lbs. of min- 
eral and mass having been produced subsequent to January Ist 
of that year. 

A little drifting has been done on the ninth amygdaloid floor, 
_to the east and west; but they have not shown up very much 

in the belt, They cut in-these drifts two or three other fis- 
sures, but they were quite barren. 
_ Work on the new vein has been continued through the two 
shafts mentioned in last report; one of these shafts is in Sec. 
31, T. 58 N., R. 81 W. and the other Sec. 1, T. 57 N., R.’31 
W. From one of these shafts they drifted about 15 or 20 feet 
on the vein, which though rich, is only about 6 inches wide. 

Last summer, 1884, they sunk two shafts on what is supposed 
to be.the same vein in Sec. 25, T. 58 N., R. 32 W. The south 
one of the shafts was drifted from towards the lake shore, and 
the southern one towards the ash bed on which the Copper 
Falls is working. The good showing made by the Copper 
Falls, and the success of the Atlantic in working a low-grade 
ash bed has stimulated similar attempts elsewhere. 

The Cliff management is determined to explore their property 
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thoroughly, and have discovered and opened upon at least four- 
teen different veins. This is all the work that has been done 
by the Cliff Company, and there only remains to speak of the 
enterprise now under way of treating the old stamp-mill sands. 
These sands were deposited years ago from the mill, when copper 
was plenty, and all the milling work was stamped coarse and 
not washed earefully. It was wheeled out of the mill in cars 
and dumped in piles from the trestle, where the different layers 
can be seen and recognized by the color and size of the grains. 

Last March a company was formed, known as the Hodge 
Association, to work over these sands, and they have erected a 
small plant capable of treating 150 tons a day. They find that 
the most paying parts of the sand heaps are those made from 
the rock which had been subjected to the action of fire in 
kilns during the old Cliff Company’s regime. The mill is situ- 
ated close to the county road, and the sand is hoisted from the 
piles over an incline, trestle to the top, in cars holding two tons 
each. Here at the top are bins of 100 tons capacity. The 
process of treating these sands is as follows: 

1. From the bins the sand is fed to two pair of chilled cast 
irou rolls 12x12, by which it is crushed to a moderate degree 
of fineness. 

2. It then passes over four sieves of washers, and the coarse 
' copper is taken out by skimming the beds. This copper is dark 
green, as it has been exposed to the atmosphere for many years, 
by which it has been oxidized, and the surface converted into 
carbonate. 

3. The sand from the aprons of these sieves is run with the 
wash water over a series of horizontal brass wire grates, by 
which all the fine material is sifted, and that with the hutch- 
work from the four jigs goes off and will be followed further 
along in the 5th paragraph. 

4. The coarse sands from 3 are now fed into five Hodge 
grinders, and there reduced to the last state of fineness. The 
Hodge grinder consists of two closely fitting eones, one over 
the other, and between the two surfaces the sand passes while 
the outside cone revolves. By this means the sand is ground, 
and the copper instead of being beaten out into float is rolled 
up into cylinders or spheres, the most perfect form for jigging. 

5. From the grinder the product together with the fine 
material from 3 is passed through fine hydraulic separators, one 
for each grinder. ‘lhese separators make but two classes; first, 
the sand which is treated in 6, and second, the slimes which go 
to waste. 

6. From the separators the sands go over ten sieves of 
washers. The sand passing over the aprons goes to waste, and 
the hutchwork goes to 

7. Five finishing washers. The hutchwork from these ma- 


COMMISSIONER OF MINERAL STATISTICS. 31 


chines is fed back over and over again, and the sands go to 
~ waste. 

The copper saved in these last fifteen sieves is all obtained 
by skimming, the hutchwork not being pure. At one time 
they treated all the slimes on tables, but after getting several 
barrels of mineral, they discovered it to be about ten per 

cent. of copper and fifty per cent. of metallic iron. Such a 
product was not appreciated, and the tables were abandoned. 

This process has not been in use long enough to enable me 
to give any accurate data as to practical results. I understand, 
however, that treating 150 tons a day they get about 3 bbls. of 
mineral a week, and use 3 cords of wood a day. They employ 
for 24 hours 3 men and 8 boys. 


ST. CLAIR MINE. 


Not much advance was made in this mine during the year 

1883. The 50 level was drifted towards the greenstone a. dis- 

- tance of 198.4 feet, but no sinking was done. There was stoped 
306.2 superficial fathoms of ground, which yielded 159,950 
pounds of mineral, which in turn gave 125,225 pounds of ingot, 
at a total cost of $25,943.91. No additions have been made to 
the plant, and the mine is in nearly the same condition as at date 
of the last report. The appended table shows the cost in par- 
tial detail, ‘ 

The rock is crushed by a single battery of pneumatic stamps, 
which are fed automatically from the rock bin. The sands are 
ground in a Hodge grinder, and the slimes are treated on a 
concave instead of an Evans table. This concave table gives 
clean heads, but loses considerable copper. In many of the 
German dressing works they are used in connection with the 
convex table, and give most excellent results, 


COST SHEET ST. CLAIR MINE, 1883. 


SVETIRIN SAOXPCNSO-te see sleve e's otwlevel fe.) 0. = Rrainustakeiaeneateteretels cnepetanea te $15,338 91 
EIGHINNG” OO” “he Seep Gra OO CORDA OOM ED OOO am ar nC ti rot ear .. 2,669 79 
ROS TRCIEG CO “OE los be Se SIR Oe CIRC en een anc ae ers 289 30 
GAT VEO state ols occ ¢ i AEE ae RB SORES OR am raat weer: 2,092 58 
General EPMO ay aeahaie creoierears pre's ats 6 Sr pier aI oe 1,794 10 
ETE Mts CHAT LOS. c oele/eloleie. oo 0s eve) cnle’s oils (9 Pieivie «ls 0s «vile pivieleie's 442 23 
Mineo MUAnECHIOXPCNSE simtyii-riss cin sie cio esis elrisleie: (ole ienesitiviee’s BS aaNe ais 60 15 
INHER OSIBACCOUDL ee ta creircae sc sock Gh eis sieiobieloiaie eisjereln aloes wae 1,666 04 
ME SURCIOUIPAACCOUND Ss cccie’ iia ile 6 nie,a.01s 101s, cajalesinit Sipis, oles exes ole 9's 984 1,393 87 
WONMMMSSOUPACCOUD be sates cscs oni Ae eciecss Fhs.8 «ioe lie Sleinay ie oe 191 88 
EVER DUAGeITISUT AN CO meets cies ie crete iste nao Bo es olsls wisve ca siete © aleipiareie tee 10 06 


ViteralaprOM@U CeCe niee cries cele ire oo peinie Wo aicle s dleratieel ees 159,900 pounds 
IM SOt io done RE Ta ROSA dh Enel oaiee Gta ace clpealvg sueThe see 125,225 pounds 


122 cents 


t 


32 ANNUAL REPORT OF THE 


COPPER FALLS. 


Up to about the Ist of July, 1884, the Copper Falls was 
under construction work, and although the mine is an old one, 
it is now only fairly under way in operating the ash bed. The 
statistics as given are for the fiscal year ending June 30th, 1884, 
and show a cost of about $2.02 per ton of rock stamped. This 
of itself is a good showing, but the management considers it 
high, basing the statement upon the fact that during the year 
the mine was not ina condition to treat the rock as economically 
as it will hereafter be. The stamp-mill was not run to its full 
capacity, and considerable work was done and money spent in 
relaying the adit level track. In the mine the levels were 


opened up ahead, so that there were enough points of attack 


exposed to allow tbe drifts and stoping to be done by day shift 
alone—Mr. Emerson being much in favor of this plan of work- 
ing day shift only whenever the circumstances will allow. The 
increase of plant is the only objection, and in this mine, where 
there is no pumping and practically no hoisting to be done, the 
only increase is in that of the compressor. The advantages 


gained are chiefly in the matter of labor. Miners never go to - 


work Saturday evening, so that they get only five shifts a 


week out of the contract men when on night shift. Yet, al- 


though they do less work in the month to the extent of four 
shifts, they want the same pay, as they all calculate to make just 
somuch amonth. Thus, forexample,if you have four men ona 
stoping contract—two by day and two by night—you get out of 
four men twice twenty-six, or fifty-two, day shifts, but only 
twice twenty-two, or forty-four, night shifts. If you now have 
twice as many openings, and can give each party of two astope 
and work the day shift only, you get twenty-six shifts per man 
per month. Jn addition to this it is found that two men work- 
ing together accomplish more, as they have no fear of doing 
more than their partners—a great trouble when four men work 
in two parties. The mine is now opened up to the 60 above 
the 90 level (which last is the adit level), and down to the 120. 
The drift stopes are alladvanced as far as what is knownas No. 
3 fault; here they are cross-cutting on one level only, to get the 
vein again. The sinking the last fiscal year amounted to 51.5 
feet, mostly in opening up the 120 level and in preparing the 
second hoisting incline. The drifting covers 386 feet, all of 
which was in the inclined cross-cuts at the various faults. Inthe 
drift stopes they have in the same time broken 1440.78 fathoms, 
which includes 24 fathoms on the Owl Creek vein. In the 
regular stopes, 1345.75 fathoms were removed. The excess of 
drift stoping over regular stoping shows the manner in which the 
mine was opened up. The fathoms given are in fact superfi- 


. 
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cial, as they open about seven feet high and pay for only a cer- 
tain amount, whether the stope be really six or eight feet. 
_ They have drifted along the foot 544 feet on the 80 fathom 
level, and 462 feet on the 90. 

In order to minimize and equalize the cost of underground 
hoisting, it is the aim to keep the work above and below the 90 
level, which is on the same level as the adit, about equally ad- 
vanced. An inclined way runs from the 60 to the 90, and from 
the 90 to the 120. Just above the 90 level is placed a small 
double-drum hoister. Now, when the mule train comesin from 
the mill to the depot at the 90, one car is attached to the rope 
leading to the down incline and another car is attached to the 
other rope, which passes from the hoister to the top of the up- 
per incline, where it passes over a pulley and then goes down 
the incline to the 90 level. The small hoister is now put in mo- 
tion, and one car goes down to the 120 and the other up to the | 
60. The cars balance each other, and the engine has simply to 
overcome the friction and the difference in the weight of the 
ropes. The hoisting is conducted on precisely the same method. 

It often happens that owing to circumstances, one car is not 
ready, or that odd, unmatched levels are being operated; when 
this is the case, more power is used of necessity. They now 
have on the location asecond double underground hoister which 
will soon be placed near fault No. 2. 

The steam for these hoisters is carried underground in a 3 in. 
pipe, carefully covered with lagging; the exhaust is carried to 
the surface in a 6 in. pipe, and the back pressure is found to 
be very trifling. 

They now operate fourteen power drills a day, and tram 110 
cars which carry about 275 tons per 24 hours to the mill. ‘The 
tramming is all done by day, the bins being of sufficient capa- 
city to supply the mill one night. , 

The rock house is immediately between the end of the adit 
and the bins. The cars are hoisted on either of two tracks to 
the right or left hand side of the rock house, and are there au- 
tomatically dumped on screens, the larger pieces passing into 
the rock breakers and falling into the bins below. It will thus 
be seen that the rock is handled but once, from the time it is 
put into the cars in the mine till it reaches the stamps. 

They are now experimenting in the use of the old slot grate 
and find great advantage in its use by punching the holes very 
close together and thus increasing the discharge surface. The 
sands as they run from the waste launder out in the lake assay 
two-hundreths of one per cent, a good showing. 

-- The present cost of handling the rock is from $1.50 to $1.53 
per ton stamped, employing a force of 159 men. 

The improvements made since the last report are quite ex- 
tensive. At the mill fourteen new Collum washers, one Evans 
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slime table, and two Coggin separators have been placed in a 
“lean-to” on the north side of the mill, built for that purpose. ~ 
A settling tank, devised by the master mechanic, Mr. 8. H. 
Holley, with a pump to elevate the surplus water back to the 
heads, is still another improvement. 

At thé mine they have relaid the adit track with heavy steel 
rails, and are contemplating using a small locomotive to trans- 
port the rock from the underground depot to the rock-house. 
A new compressor, built by the Ingersoll Drill Co., has been 
set up on top of the hill. It is an upright, with one cylinder 
20x24, and two air cylinders 26x22. he air pressure main- 
tained is 60 lbs., and the steam 65 lbs.; with 50 revolutions a min- 
ute they keep 14 power drills in operation. The air was for- 
merly carried under to the drills by a four inch pipe, which is 
retained, and now supplemented by another two inches larger. 


RECAPITULATION JUNE 80. 1884, YEAR ENDING. 


in Ubev lave Sp-qUnse din oooGh oo boob ce Nope HI b Ab oan S00 lA SOC GoaC $77,356 40 
NEN NG them beh erbiyem AA SRE ROnMertom Aon nase DacooSol eho 4,496 19 
ROCK OUSC ams Gack e owas Sclenes eee acre Meer the ce daOOot 4,818 58 
Pbevia PUES oo Sohsecomnst est tects onyeruen fe ches ten aay eee et ee a 26,645 3 
Miimeral PEIXMENSES. sates cttsis aah aren o Sicusle tals ea Tees Oe ee 1,082 67 
Office UT Marte ha RCSA IS PO Gee ASC OS. Fon 751 25 
Surface BAe 2s cahaas ue. taranenare fee katetec boa cat eeot cee EE 2,898 94 
Teaming Geo Cope so ea ee hae HOT oc cant x 564 50 
MiscellaneOUS ee aor sour coroner tetramer eens 266 29 
Lasirance and Pax est. lense scte ater eles Oeneee ner 2,088 00 
Less credits (rents less house repairs), makes................. 2,373 75 
hopalioperatin ocexpense wa cohucae ec eee een ee ie eee $118,044 41 
Construction acGount=. ccc en cee ee ae 18,978 92 
Totalkexpenditure forMfiscal years... .200. += anne $187,023 88 


Mining Hxpense—Recapitulation. - 
Mining proper, including captains, timbermen and passing 


5 rock, tramming filling and company account men...... “29,219 58 
Rock drills including drifting, stoping and compressor cost 56,245 01 
Meliverings rock tormamea dite... kee ere eee 3,364 58 

Total COS soon ete: Ra ee $88,929 12 
Credit by profit on Miners’ Supplies..................0800 11,572 72 
INGt-BX DeNSe 2. cc Satiiassniccs tigen te eee oe ee $77,356 40 
smking per footashbed. . ccm. cme eine 9 94 
Drifting “ Hs OO. Pina tiowss Greets Since cade ee ene ee 9 30 
Stoping=“:fathom= =: sata. names et ec ate ee ee ee 12 48 

Main Adit Tramway Haupense. 
Teamsters, laborers and track-layers....................-- $2,311 48° 
Blacksmith, MACHIMISE ClCH labOT sacs eee ee ett 694 89 
SUP PICS Aen me eee ene ees ODO aha ee 1,489 82 
Lotalcnts eke dcancee ean eee wesah eta ties $4,496 19 


Amount of rock passed over road, 58,450 tons. 


* 
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P - Rock-House Hzpense. 
Puperiniendence andvlabor se... gears (Saws wehho nds esliee ce $1,899 71 
SAN Gee OOO Deere ecko ones enh ees a heh rocco hatiltne 213 49 
rr ot ers oes reiy ty taalei hd ow Sze g ooche «Feats ee 2,053 65 
eR el Peay Gece chart ae Aiea se cole es ORs OF 151 7% 
4 INCH Wy gna Geo eee ae ees PRIA etc 4,318 5 
Rock treated, 58,450 tons. fy iat oe as 
_Average per day, 623. 
Stamp-Mill Hapense. 
Mercouperimtendence and labor: 2. 2...< 0. .s ees ccaekev siecle $10,328 O1 
Be WabOr Ons LEPAITS uk oc spe ose. coed Ge TS SE Pit te ee 1,401 44 
SINC) ONG) io oy eS ee ee ana eae a BS iia eaerctsmnatire 14,920 89 
LIGiNils o cic Beha ohs PES aA RIGrs OCs eae Ar ete $26 645 84 
Rock crushed, 58,450 tons. 
Mineral produced, 5072;° tons. 
Product in Mineral, year ending June 80, 1884. 
- Sauter saaln IE 5S Shea eee pater BOLE O LOM IDS, aarethens cess 507 xo% tons. 
VEN SHS Peete cytes inte ome ot apes e LG RTO srs ars at eoks. Baye“ 
SAGE WOE Kets... citys is 'se s amaeiehs BAGO Mom. crise eestere ais OFses 
Botaliann seats ces OEE LA ee atthe isco yas 522548 ‘ 


PHCENIX MINE. 


Up to the first of July, 1883, the Phcenix Co. operated its 
own mine; but since that date it has been worked by Messrs. 
Briggs, Delano and Robinson, on tribute, and these gentlemen 
still have the mine under their control. During 1883 most of 
the work done was stoping, principally on the 150-level, though 
a little work was done near the shaft on the 160-level. 

There was stoped during the year, 1,712.6 fathoms (super- 
ficial) of ground, and 34,353 tons of rock hoisted to surface, of 
which only 14,255 were stamped. The total yield in mineral 
was 818,765 lbs., including masses and barrel work. ‘The total 
cost was $109,987.53. 

The low price of copper has had a more than usual unfavor- 
able effect en the mines of Keweenaw Point, and at the Phenix 
nothing new in the way of machinery has been put in, and but 
little opening has been done during the year. 

The following statistics have been compiled from the 
monthly cost sheets: 


¢ COST SHEET PHGINIX MINE FOR 1883. 
Ninn rie Gia O hate lade GOURD COMES eee On One PoOOnee a opetre $67,963 85 
BARS Ove MP CHSC amen siannete Peele thal eolsrsin': ota es itu e sn Napercla wes 13,860 40 
PEE MOUSE s ANC MbhAMl WAY iaj075 ofc sie Sevtieus cna OW s.a plac ele elec siele 2,182 12 


HIGWCUMORKMESPCNSCs cleres Aiea Go.e Srone Ft s 9a ieee ave eile cle 215 89 
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Rock-house expenses. 6. civic au hoes ete cen cee es cope en $2,096 14 
KeiMzhOuUsevex PENSC iz. rates come cle /ctaieyeleiseenst aie ot aaeateleronceslsl raat 774 08 
Stamp-mill tramway. >. 0.22.0. eee cece ee eee etc es eee ee 376 97 
Slings nine Hake acuGeeae ahs Sons dene ot ocHocados eosin 12,744 18 
A Ube @IWCed. qoxS hha ace ic oes 6 AoaGin, ooo Nimo mobo Sto UG.ont 6 Or 1,441 18 
Plospital“expensen cece ssreey wes cterescke wenn ol caele feted telelauele Meee 707 50 
Surface MEP aisivescey oe eis ee cei oer eee ee ee ea : 78 11 
TVG NEI 2 vas Ci steer ciseessvste howeiel ois, stele oie ayarches etete st enndet eens 3,484 37 
General expense less sundry credits...............5ese+--- 4,063 29 

MotalicostwiS83 vances coe cr cite teow eee iene eet $109,987 53 


Number of fathoms of ground broken, 1,712.6. 

Number of tons of rock hoisted, 34,353. 

Number of tons of rock stamped, 14,255. 

Number of pounds of mineral and mass produced, 818,765. 
Number of pounds of ingot produced, 512,291. 

Cost per pound of mineral, 13.4 cts. 

Cost per ton of rock hoisted, $3.20. 


ALLOUEZ MINE. 


Since the last report the Allouez has been steadily increasing 
her plant, and is now in very good condition for economical 
work, both on surface and underground. 

No. 8 shaft has been sunk from the 9th to the 12th level, 
and considerable work has been done at the north end of the 
mine—that is north of No. 2. The rock at that end, however, 
does not come up to expectations, whereas the ground south of 
No. 1, and below the 4th level, which had always been sup- 
posed to be outside the copper chute, has been found to make 
copper quite satisfactorily. ; 

In levels 5th and 6th south of No. 1, they have been drifting - 
lately, and the ground gives veins and bunches of conglomer- 
ate as rich as the Calumet & Hecla. Of course, they are not 
very large, but they seem to indicate ground which, for the 
Allouez, will run about a fair average. 

Although under ordinary circumstances, with copper higher 
than at present, it would pay to work the north end of the 
mine, they have determined for the present to confine operations 
to the south end, and with that view the hoisting rope from 
No. 3 will be carried over to No. 1. No. 1 is now operated by 
an old fashioned beam engine, which also runs the pump. The: 
lowest level of No. 1 shaft is now full of water, having been 
used during the summer as a reservoir for feed water. It will 
be unwatered soon and the sinking continued. 

The rock hoisted from No. 1 is dumped on a floor, as at the 
Conglomerate shaft houses, where it is sorted and the good 
portion taken in trestle cars to No. 2 shaft, where it is again 
dumped into a side-pocket, from which it slides again into the 
large trestle cars which conveys it, in addition to the rock from 
No. 2, to the rock house. This arrangement is necessary at 
present because of the insufficient capacity of the rock house, 
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which last, however, is being put into better shape, there hav- 
ing been built during the past year an addition on the north 


end, while at the same time one rock-breaker has been added. 


It is at the mill, however, that increased facilities are par- 
ticularly noticeable —the mill now having sufticient capacity 
to treat.500 tons of rock per day. An addition has been 
built in which a new rock bin, one Ball head complete, three 
Coggin separators, twenty-one Collum washers, two slime 
settling tanks, two Evans slime-tables, and the necessary 
launders, pumps, pipes, etc., have been placed. To each Coggin 
separator there are four roughing jigs, and for each set of four 
roughers there are three finishers. The head has a double dis- 
charge mortar, and is well made and set up. There has also 
been added a large fire-box boiler which is sufficient, with the 
old one, to furnish a bountiful supply of steam, 

- A number of years ago a launder from Gratiot River was 
laid out, but as 1t was supported on trestles to a considerable 
extent it very often froze up solid during the winter. This 
has been rebuilt, and is for the whole length either on or under 
the ground where it is safe from frost. 


ANNUAL REPORT OF THE ALLOUEZ MINE. 
The directors present the following statement of the business 
of the company for the year 1883: 


The product of the mine was 2,408,675 pounds of mineral, ele 
7273, per cent, or 1,751,377 pounds of refined copper, which has realize 


an average price of 1543, cents per pound, or............... $265,066 00 
The working expenses at mine, as per detailed 
Statement herewith, WELe... 6262. eae sete s $241,056 62 
ADD 
IDE gamit eoe Joe oee Ce ree SOO eae $7,143 69 
PUIMOLEI ene c eeraitiaisocersis scsi prooie kre one 23,422 65 
Brokerage ........ ee Cibo ease ers he 1,314 31 
Mirren AMSUL AIC cepaniw< 2.0 o.bie teva s/odes 788 57 
EVER OMEOS ULAR COt rs oes sie, sccle) svrelsusio' a: ie abe 81 83 
SHOR RCT be Gis 5H ORO ROR Maavete 211 25 
MESA) CLI SEG caer ta ef tafe sats aid ele a inie ale cine oie elie 5,690 54 
NDUGOR, Se Tea oan ee eee 212 00 
—— 38,864 82 
Making the total working expenses..........+4- .seeeeeeee 279,921 44 
ACs wane td AELGICNCY .OL.10/1.. sca cin fap ale a-o016.6 Sle oiee « oyere $14,855 44 
There has been expended in construction of new machinery ‘ 
and improvements, as per statement appended............ $26,525 12 
Making the total expenditure in excess of production...... $41,380 56 
The surplus brought forward from 1882 after dis- 
posing of the copper then unsold, was........ $73,149 95 
Assessment payable Jan. 3, 1883................ 40,000 00 
—— 118,149 95 
Leaving a net surplus Dec. 81, 1883, of................--006- $71,769 39 


as shown in detailed statement herewith. 
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The decline in the market value of copper (our sales averag- 
ing 17,85, cents per pound in 1882, and 157% cents per pound 
in 1883,) has prevented the realization of the profit which the 
directors anticipated as the result of operations in 1883, and 
although the expenses per ton of rock handled, have been con- 
siderably reduced—the yield remaining about the same—yet _ 
the decline in the value of the copper produced has more than 
kept pace with the decrease in costs, and thenet result is a loss 
on the year’s business as shown by the foregoing figures. It is | 
proper to state that the larger portion of this loss was caused 
by the breaking down of the only locomotive we then had, in 
contending with the excessive snows of the winter of 1882-3, 
which not only caused a decrease in the product, but entailed 
heavy expenses in hauling rock to the stamp-mill by teams. 

It is well-known that this company is engaged in working a 
large body of comparatively low grade material, and that in 
order to produce copper cheaply a large quantity should be 
treated. The mine was originally opened and equipped on too 
small a scale to meet the requirements of existing circumstances, 
and although working to the full capacity of our stamp-mill, 
and by the aid of the improvements recently made in the mill, 
and the equipment of the mine, we have succeeded in reducing 
the cost of production (per ton of rock handled) during the past . 
year, very close to the figures of the leading mines of the region, 
yet the managers can see but little chance for profit while cop- 
per sells at 15 cents, or any means of avoiding serious loss 
should it decline to lower. figures, unless either the yield of the 
rock mined should increase, or a further reduction in the aver- 
age cost per ton of handling same be effected. 

Any considerable reduction in the average cost can only be 
realized by increasing the output, and thus distributing the 
fixed charges, and cost of maintaining the organization, over a 
larger number of tons of material, and as it would not be safe 
to depend upon any large increase in the average yield shown 
by the result of the last two years’ work, the only alternative 
seems to your directors to be, to enlarge the capacity of the 
stamp-mill one-half, and make such additions to the equipment 
of the mine as will be needed in order to handle a correspond- 
ing increase in the output. They have therefore called an as- 
sessment on the capital stock, of fifty cents per share, payable 
Feb. 25th, 1884, in order to provide the means of payment for 
the improvements indicated, hoping thereby to place the com- 
pany on a safe basis. 

The agent’s report, with tables of cost of the work perform- 
ed and improvements made during the year, also statement of 
assets and liabilities Dec. 31st, 1883, are herewith submitted for 
the information of stockholders. 

By order of the directors, 
Joun Sranron, Zreasurer. 


COMMISSIONER OF MINERAL STATISTICS, 39 


° 


ASSETS AND LIABILITIES—ALLOUEZ MrniInG CoMPANY--EXCLUSIVE OF 
Reau Estate AND MINE PLANT. 


\ December 381, 1883. 
: - ASSETS 
Cashes... EP rie a she a ne Kaen ees SS reeian aniee $15,926 19 
PCE OMS REE ELV AD Os tie oie sherstaey shel on ais, falp «aisles insis ib wlnca hoot Dane 852 03 
Copper on hand (279,555 lbs.) Sold for... .. 66. cencck conte ce 42,187 25 
$58,915 47 
At Mine. 
De Agi sich cna ab Oaie.e vas.on R58 8 $1,028 87 
ROM ULC OPE PUN Pema this! < ex Mek 2 5 cikcacly Votecieckereos 47,665 15 
Wood and timber (standing)..................5. 13,561 34 
—- 62,195 36 
EO tAINASSCISHeR com cteeei ns eo ok oe oie MrT NC The rare $121,110 88 
LIABILITIES. 
PRX MUS MORALS meses a5 sp hescrel- ws suace< on « svef oy Gusev $19,066 51 
PMCLeDheanegsrl homer. miss .cc, tans « Fatcnek oe cee. 24,223 384 
PAC COMMIT SIND) DV OLE seysitaite: she nce, oinityh maFicusinis se. situh nea 6,051 59 
. ——_———_. 49,841 44 
ISTINVEEE GE ISI eS ea ave oR ni Tao $71,769 39 


STATEMENT OF EXPENDITURE AT THE ALLOUEBZ MINE FOR THE YEAR 


UNDERGROUND EXPENSES. 


Sinking shafts 268.3 feet at $14 386.............. $3,854 20 
Drifting GOD Gib men! oD ASA arr te co igare bs 16,050 82 
Stoping CONDESA) iE A fap oS 30 Be SAR Ra ec oe 42,300 90 
Und yACOMLIACIS s sstere ts wrt ean oe cs coe esse cent 219 25 
Mining captains, timbermen, trammers, black- 

AIMS ANC OFMET IADOTCIS), «i,15 cle iare loceros © opevsles.s 36,689 60 
Supplies used on company account............ 9,089 30 
Cost of running compressor and power drills, 

ALC ICIP OBEC AILS ep eya)s eeitiein, ols bie Perele se cisleions ota « 14,504 30 
PURVE VINE MMC CTOTOUNOs. sicoquce- cc nee cenie enn. 15 00 

$122,723 37 
Less profit on supplies sold contractors........ 10,332 50 


$112,390 87 
HOISTING EXPENSES. 


Engineers, firemen, mechanics, etc............. $7,203 24 
EG eet tal es Railay Croie ele sige oh urbidgaveusei'etees 11,106 00 
GOT Cll aE ceteo cae ne BONS ao OR.c noe ocinot: 2,754 O1 


21,0683 25 
SELECTING AND BREAKING ROCK. 


MNTECCHANICSANGTIADOTEMS:. 6.6% oc cvee 0.0 2 siete sie oi aes $14,203 31 
[BWI 5 e.c 5, Ee BB RINT rcs GEOR ORIGIN Ce ICR rene 5,718, 00 
Castings and SUppllesacn .- acne ewien oes acne. 4,235 21 
MCAS oo os oe Tyee eo ese genes Dagens 39 50 


24,196 02 
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SURFACE EXPENSES, 
Superintendence, -and wages of mechanics and 


BIN ahor oo oeoree Abd edo on nb Cot woohoo $10,910 25 
Supplies used... 0.6... eee sees eee eee e creer 2,628 89 
AREY aig oe OTe OA G18 Oooo ecOOs ooo Oui o 1,122 73 
Rent of telephones...........-s-seseeu eeeeee 228 75 
G AES inc Reems A nicorao gt ocbe iroeeoins raul o Odie 2,085 30 
SPAMS Bogen ao pnocde GrovouDOUSUs sod 0b O.atC 77 50 
ASIAN CO tn aitie. clinch tev ocgcacs at Setatonse serena ickstngs 1,445 00 
Sundry expenses. ...).0. sess. sc tect sn cece mas 1,012 06 
$19,510 48 
Less sundry credit items..........: ...-s-+4-- * 1,607 70 
17,902 78 
RAILROAD EXPENSES, 
Engineers, mechanics and laborers............ $6,365 32 
Fuel, rails, (HEEL KIM aK, CHO, danoscccnsccs0cc ; 4,354 70 
10,720 02 
Tons rock transported, 102,588 
STAMP MILL. 
Labor and superintendence...........-.....- $20,127 77 
uel (83380: cords: wOOd))20o0. seis ile eel irieie 23,715 40 
SLi UGH AS ap god. abt ooooUEdonocoWo Gs nObD.oc 3,993 25 
Vem hAy UNIEE CWO can dodaccnsadmoondoadedae 5,038 88 
52,875 30 
Rock stamped, 102,888 tons. 
do per cord of wood, 13-%;.tons. 
Cost of stamping and washing, 51,54; cents per ton. 
MINERAL EXPENSES. 
(rans portation tom ban cockam erica istic trelere $3,919 44 
BARE EME COO NO mon omguoocs doc odnaconetos c 980 50 
FSM ROS BOGE HED OOOO 5h.06 POD sSOO ODO CODEC CGH 270 00 
————_ 5,169 94 
$244,318 18 
ESS TEN tS TECEIVEM!: .. os cms laesre care seh a eet ie Oe ne eee Cee 4,261 56 


Net working expenses 


CONSTRUCTION ACCOUNT. 


Second half Rand duplex compressor, drills, etc...$5,823 85 
9 


MOCOMOUMVeTeGTALIOE Zain. wer cite cere ote entree ,098 46 
Cars, snow-plow, and other fixtures for railroad.... 4,848 '74 
MOCOMOLLVE NOUSEH eerie es hoe ee ne 1,318 06 
Washing machinery, heater, etc., at stamp mill.... 1,868 28 
Bernymansbeater atiNo.2:eCneine 1s een 919 32 


Sundry additions to Boy at No. 2 engine and 
rock house. . 


abe 0.0/4) 'a) ee oL 0) v1.0 


Ce  D 


$241,056 62 


26,525 12 


$267,581 74 


\ 
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SUMMARY OF RESULTS FOR THE YRARS 1882 AnD 1883. 


: 1882 1883 
Monsropmocksmined.ca7 oo. «Sheol an. 112,892 120,824 
MonsrOlerockshoistedse.....<. f. oh css ss bene ls 107,079 116,425 
Hons of rock treated at mill... oo ooh. .c. soe 97,232 102,888 
Refined copper per ton of rock mined........ 14,81, lbs. 14,43, Ibs. 

efined copper per ton of rock milled........ 17355 Ibs. 171% Ibs. 
mRotal yield: ofminerali0-2.. o,2 ete. cas os -2,299,445 lbs. 2,408,675 Ibs, 
Total yield of refined copper............... 1,683,557 Ibs. 1,751,377 lbs. 
Cost of mining per ton of rock milled........ $1 33,33, $1 0955 
Cost of hoisting, per ton of rock milled....... 203’ 2038; 
Cost of selecting and breaking, per ton of rock 

Teer peter cm tah, oan noha eapesic ie 23 88, 23563, 
Cost of general surface expenses (less rents), 

peyton ot rock milled. ss. 40 . ca es 085% 14,89, 
Cost of transportation to mill, per ton of rock 

ERE ite 6.ad sce ete aca Ce ae 13,58, 104% 
Cost of stamping and separating, per ton of 

MOCLMMIU CMe ase cs sees es Meo dae he oe DD Pe, (ay hae 
Cost of expenses on mineral, per ton of rock 

APUDUNETO Ee Ss Ses ht et ee el 05 4o'o 05°55 
Total net working expenses, per ton of rock 

WACO Each cok ones Be Sisco aesvean toh its Lek 2 60357 2 35,43, 
Total net working expenses, per ton of rock 

TONE C LS oe beac RIE ate IS ae Cee Deane es TRO Or es 
Cost of freight, smelting, and marketing pro- 

duct, including New York office expenses, 

PertonoLr Tock milled. Sees. Nesom s es = 40 66°, Sian 
Gross value of product, per ton of rock milled, 3 09,3, 2 583% 
Cost of copper marketed, and all expenses 

paid; perspounds........:. TO Sree eee IB ayer 


AGENT’S REPORT. 
ALLOUEZ Mins, L. S., Micu., 
JANUARY 21, 1884. t 
JOHN STANTON, Esq., 
Treasurer Allouez Mining Company, New York. 

Dear Sir:—I take pleasure in submitting my annual report 
of operations at our mine for the year ending December 31st, 
1883. 

No. 2 shaft has been sunk 110 feet, from the 14th to the 15th 
level. About midway the shaft passed through the crossing, 
and has not since carried any copper; the ground on either side 
of the crossing has always been found much disturbed and bar- 
ren. The drifts north and south of the shaft at 15th level have 
been driven 45.5 and 26.8 feet respectively. The former is 
showing a good course of copper ground while the latter is yet 

oor. 

; The 14th level north of No. 2 shaft has been advanced 281.2 
feet; total distance from shaft, 307.7 feet. For most of this 
distance the drift has shown remarkably well, but is now quite 
poor. The stopes in this back have yielded a good quality of 
rock until the past four months; at present the rock obtained 
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_ from them is of a lower grade. This level south of shaft, has 
been driven 21.5 feet to the crossing; total distance from shaft, 
43.5 feet. All the ground in this back has been stoped down, 
and gave very fair returns. 

The 13th level north of No. 2 shaft has been driven 185.7 
feet; total distance from shaft, 428.1 feet. During the last 
month’s drifting the ground has been poor, the stope following 
the drift has also become so unproductive that further work 
has been discontinued for the present. The unexpected unpro- 
ductiveness of the lode in this, as well as the level below, at 
points where we had every reason to look for good copper — 
ground, has been the means of curtailing our product for the 
past three months to a considerable extent. Drifting south of 
No. 2 shaft and south crossing at 13th level has been resumed 
the past month, and 12.6 feet driven; total length from shaft, 
114.6 feet. The breast shows some copper, and I look for bet- 
ter ground ere we advance much further. . 

The 12th level south of No. 2 shaft was advanced 117.1 feet; 
total length from shaft, 338 feet. About 50 feet south of the 
crossing very nice copper ground was cut into, which continued 
very uniform to the present head of drift. A stope now worked 
in this back is giving very satisfactory results. This level 
north of No. 2 shaft has been extended 289.9 feet; total length 
from shaft, 813.8 feet. The present head of drift shows some 
copper but cannot be considered good stoping ground. As in 
the previous year, the work done in this level has not given 
remunerative returns. 

The 11th level north of No. 2 shaft was advanced 172 feet; to- 
tal lengthfrom shaft, 814.3 feet. The drift has opened some good 
stoping ground, but is not showing so well at the present point. 
A crossing passed through at the 2d, 8d and 4th levels, north 
of No. 3 shaft, will be encountered within a short distance, and 
the ground in the vicinity of such crossings has always been 
found disordered and non-copper bearing. A stope worked in 
this back has produced well, but reached the end of productive 
ground some months ago. 

_ The 10th level of No. 2 shaft has been extended 192.5 feet; 

total distance from shaft, 746.7 feet. The head of drift is 
poor, but has only been so for the last few feet. The rest of ' 
the ground passed through will all pay to stope down. <A stope 
has been worked in this back constantly the past year, giving 
fair results. 
_ No. 3 shaft has been sunk 158.3 feet, and been extended dur- 
ing the past year from a point 46 feet below the sole of 7th 
level to the 12th level. Partly, it has been opened by rising 
stopes from the levels underneath the line of shaft. The skip 
road is completed to the 10th level, and will shortly be ex- 
tended to the 12th. level. 


2d 


f 
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The 10th level north of No. 3 shaft has been advanced 25 
feet; total length from shaft 150 feet. The head of drift shows 
some copper. A stope worked in this back during the past 
summer gave extraordinary good returns, considered in con- 
nection with the average productiveness of our lode. It proved 


to be limited in length, and has been exhausted. 


The 9th level north of No. 3 shaft has been extended 135.8 
feet; total length from shaft, 238 feet. The drift has carried 
some copper however not continuous, and of a bunchy charac- 
ter. The stope near and some distance north from shaft, has 
yielded very well; further north it has partaken of the nature 
of the drift. 

The 8th level north of No. 3 shaft has been advanced 53 
feet; distance from shaft, 124 feet. The head of drift has en- 
tered a barren lode, and a stope worked in this back yielded 
pay rock for only a short distance upwards, when the lode be- 
came too poor to work. 

The 7th level north of No. 3 shaft has been driven 72 feet; 
total distance from shaft, 143.8 feet. The lode passed through 
has been poor, and no stoping has been done in this back. 
At this level, south and near No. 3 shaft, astope of about 140 
feet in length has been worked for the past year. The rock 
broken has been of a fair quality, and its outlook for the future 
is about the same. 

The ground broken during the year was 


(Sita RINIVA? NEN Ris tei shh RO Bie A em ae Rane RN ion meena ea are 268.3 feet. 
TOPE SOI os, 5 nie eines Ree ene pocuad Oeil orot tse ox 1,630.6 “ 
(SHY OU, ink Oe od ges Sia ROnn Des ee Onno hah cena cases ie Some 6,536.9 fms. 
CROUNAMDLOKETINIMLOP EMI OS) west rare apts rset a cietn ey coers ushionetes. SiO aes 


Under the head of “Construction” the following additions 
and improvements have been made to our mine plant. Second 
half of “Rand Compressor,” 164 x 30, with four No. 3 Rand 
drills ; feedwater heaters to stamp-mill, hoisting engine and 
compressor ; new firebox to one of the boilers at hoisting 
engine; new cylinder and piston to rock-house engine ; Evans 
slime-table, separator with other additional washing machinery, 
and new grate punching machine, at stamp-mill ; new locomo- 
tive, round-house and snow plow ; sixty-one tons of fifty-pound 
steel rails for railroad ; and water reservoir at mine. 

The locomotive “ Gratiot ” was received shortly after open- 
ing of navigation, and put into service the first of July, since 
which time it has been doing constant duty, pefforming the 
work very satisfactorily and with economy. It will be fully 
equal to the increased duty required of it in the near future. 
Our old locomotive has been thoroughly overhauled, and will 


be in condition for service in any case of emergency. The 


feedwater heaters deliver the water to the boilers at a tempera- 
ture of 200 to 212° Fah., and since in use have lessened the 
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consumption of fuel. The stamp-mill with dressing plant isin 
good working condition, and has done excellent duty the past 
year. The machinery at the mine, together with general mine 
plant, is also in good condition for future operations. 

The past winter has been so very severe and stormy that 
our old locomotive, in its crippled condition was not fully able 
at all times to transport a sufficient supply of rock to the mill, 
particularly during January and February. Frequent delays 
occurred diminishing the output and yet increasing the running 
expenses, on account of having had to keep a constant force of 
men on the track, to keep it clear of snow. The consump- : 
tion of fuel was also more than it would have been had the 
boiler not been in a leaky condition. 

Several amygdaloid beds have been explored to some extent _ 
the past season. Three of them to the west of our conglom- 
erate have, as fay as examined, no practical value. The last 
one, to the east of our lode and near the rock-house, has shown 
some copper, where stripped along its lay on surface. Not 

-enough work has been done on it yet to determine its merits, 
and it ought to be further prospected the coming summer. 

A cistern has been blasted out of the solid rock, for the pur- 
pose of saving and accumulating feed water for our hoisting 
engine. At the mill a new line of launders from ‘ Hill’s 
Creek” dam to the mill has been put up, the old launders be- 
ing too much decayed for further use. These two last items, 
together with exploration work, entailing a considerable outlay, 
have been charged to ordinary running expense. 

Although successful the past year in making a further reduc- 
tion in the cost of handling our rock per ton, through the 
different departments, as compared with ‘previous years, the 
decline in the price of ingot copper has been so marked that 
all our efforts could not compensate for it. The appearance 
of the mine for the next year’s output is encouraging. The 
15th level is now fully available and ought to give us considera- 
ble good stamp rock. The ground south of No. 2 shaft and 
south of crossing, as far as opened at the 10th and 12th levels, 
the past year, promises very well and can speedily be made 
available from the 20th to the 15th level. 

The clerk’s tables of cost will show in detail, the expenditure 
in the several departments of the mine for the past year. The 
underground plan, made by 8. G. Emerson, C. E., will more 
succinctly &nvey the work done in the mine. It gives me 
pleasure to be able to state that my associate officers have 
been untiring in the performance of their duties. 

Very respectfully yours, 
FRED. SMITH, Agent. 
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HOUGHTON COUNTY MINES. 


QUINCY MINE. 


The man engine is down to the 27th level, below which it is 

necessary to use the ladders, in descending to the bottom of the 
mine. No. 2 shaft is down to the 334 level, and a drift is being 
run north. No. 4 shaft has reached the 32d level, and a drift 
is in progress north to meet the drift, from No. 2. The ground 
in the vicinity of No 2 shaft seems to be the best; in fact, the 
north end of the mine is the richest in mineral. The opinion 
_ given by the former agent, Mr. F. G. White, that the rich 
ground was dipping to the south seems to have been verified 
by last year’s work. Although the north end of the mine is the 
best, yet there are many good stopes of excellent stamp work 
in the vicinity of No. 4 shaft. The masses are mostly found at 
the north end, and fortunately for the Quincy, they are not 
excessively large. 

The Quincy drifts are made rather small on account of the 
large amount of exploratory work done. The drifts are 7 feet 
high and 5 feet wide; they use two machine drills on the same 
column, and open up by a bottom cut, the first blast blowing a 
wedge out of the bottom, and the holes as they are put in 
higher up becoming more horizontal till at last the top ones, 
which square up the corners, are reached. This method of 
opening gives a clean, smooth drift, and requires a minimum of 
rock to be moved. The tram cars are larger than usual, and the 
trammers are paid by the month. Great care is taken in hav- 
ing the miners put their holes in as carefully as possible, and 
the young men who are given stoping contracts are carefully 
coached by their bosses and captains. 

The Quincy employs the diamond drill constantly, and by 
this means the management is enabled to locate the subsidiary 
veins or amygdaloid lodes which occur in the foot. It is prob- 
ably understood by all conversant with amygdaloid mining 
that an amygdaloid bed is merely the top of a trap deposit 
which has been metamorphosed, and that there is no definite 

foot wall. The hanging wall is sharply defined by the next 
trap lode adjoining, while the foot runs off insensibly and 
irregularly into trap. Sometimes the copper is disseminated 
through the entire mass, as in the Atlantic ash bed; again, it is 
in irregularly distributed bunches as at the Osceola; or, again, 
it may lay close to the foot and to the hanging, with a horse 
of barren material between, as in the Kearsage amygdaloid in 
which the Wolverine is located. The Quincy people long ago 
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recognized the irregularity of their deposit, and by a judicious 
use of the diamond drill in cross-cutting have done much to 
familiarize themselves with the lode. . The mining captain, Mr. 
John Cliff, has made a study of the geology of the region and 
much credit is due to him for the successful prosecution of the 
underground work. 

The systematic manner in which the Quincy long ago ex- 
plored its property, when its old fissure vein proved itself poor, 
should be an example to other owners of property on the Min- 
eral Range where there are unquestionably many good work- 
able deposits yet to be found. 

Since the agents report for 1883, a new Rand compressor 
has been added tothe plant, and the mine now has an abundant 
supply of air. The rock-house has been supplied with grates 
upon which the cars dump their contents, thus saving consid- 
erable in the handling of material, which comes from the mine 
fine enough for the stamps. 

At the mill the usual spring repairs were made, and the old 
smoke-stack which towered above the center of the mill has 
been removed. A new boiler has been placed in the boiler- 
house, and the pumps have been removed to an addition built 
alongside the mill. The docks have been enlarged, and a coal- 
bin built, with pockets so arranged that the coal can be auto- 
matically loaded into wagons without any handling whatever. 

There were mined 117,171 tons of rock; of this 101,415 tons 
were hoisted and 97,100 tons treated in the mill. This pro- 
duced 6,741,150 pounds of mineral, which yielded 5,549,087 
pounds of ingot copper. 


REPORT OF THE COMPANY’S OPERATIONS IN 1883. 


The directors submit the following report of the business of 
the mine for the past year, and statement of the financial con- 
dition of the company. 

The shipment of the season was 7,305,970 pounds of min- 
eral, which has been smelted, and yielded about 82-3, per cent., 
or 6,012,239 pounds of refined copper. 

The product of the mine for the year, as prepared for ship- 
ment, was 6,741,150 pounds, or 3,370$45% tons of mineral, of 
the following description, namely: 


Stampicopper ayes ian eae Re Pi erat tty tthe 6,535,045 lbs. 
Mass I atte ere OEY Os Wan RGA GOS 206,105 <“ 

6 741 150 lbs. 
for which, estimating copper on hand at 15 cents per pound, and the 
product left over at the mine at 82 per cent. yield, has been realized the 


SLOSS SUM Ofer sca ie cue ne Ee ee $828 ,300 04 
Realized from sale of silver: ......<.+0..0 es oko aes poe 2,482 96 


$830,783 00 
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A The expenses for the year are as follows: peo: 

FUMIO SreXpenses at emine.s.. Hc esis si cahs ecw see Tye et ees $398,377 32 

~ Building and construction account............. eee e eee ee 21,782 37 
Smelting, transportation, and all other expenses........... 119,878 58 

; $540,088 27 

which, deducted from gross earnings.............+..0.0005 830,783 00 
RODMOSE MAINT Pa EOL Mc. Were icra siers os ate slgsiest ose See ora Bord ds 73 
There has also been realized during the year from interest. 5,286 38 


$296,031 11° 


The statement of assets and liabilities in our last a 
showed a balance on hand, as of date January 1, 1883.... $663,867 64 


Add earnings py Mlskeeh SC Beet sols ae Cane cl ontario tea iare 296,031 11 
$959 , 838 75 
Deduct dividend of onraats 1A ISB83n. Sea waa $240 , 000 - 
£ MPU SUSE PLO L8G ase ener tee picen as 140,000 
——— 380,000 00 © 
~ Leaving balance of assets, January 1, 1884.......... $579,898 75 


A dividend of $4.50 per share, or $180,000, payable February 
_ 20, has been declared, which with dividend of $3.50 per share, 
~paid August 15 last, makes,total for the year, $320,000. 

The usual financial statements are presented, and the report 
of the year’s work, and improvements in progress, as prepared 
by the retiring agent, Mr. F. G. White, who resigned at the 
end of the year to assume important duties elsewhere. Capt. 
Samuel B. Harris has been appointed in his stead. 


All of which is respectfully submitted, 


THOMAS F. MASON, 
President. 


New York, February 12, 1884. 


GENERAL SuMMARY OF RECEIPTS AND EXPENDITURES OF THE QUINCY 


MINING COMPANY, FROM ITS ORGANIZATION TO 
DECEMBER 381, 1883. 


RECEIPTS, 
From CADIGAISLOCKS AIG IIe pelea e ers Alejo eiearele dove cinioele ia $200,000 00 
2 Proceeds copper and silver (70,791,791 lbs. copper).. 15,513,974 ia 
ORINILETOStiwitteree aalersrnalise wd evers crs sitio sss a'ePCurn di oars 4 wera e 100,734 33 

‘« Profit on sale P. L. & R. Improvement company 
stock and other investments..............+..+8+ 79,687 16 
‘« Sales of real estate, Hancock, Michigan............ 47,006 68 


$15,941,362 88 


By balance brought down, being receipts over expenditures 4,289,898 75 
_ Deducting dividends declared, 140,30 inclusive®..). 1% ..< 3,710,000 00 


Leaves balance as per statement in detail below........... $579,898 75 
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BXPENDITURES. . 
For expenditure on location previous to 1856............. $42,097 98 
ss a “* Quincy vein, 1858, not now worked... 55,000 00 


‘« Openings and explorations on 3,800 feet ‘‘east’’ or Pe- 

wabic vein, extending to Portage Lake, preparatory to 

PLECUOeW OL Keine oS re eee eke ere eee nore 11,500 00 
‘« Real estate and permanent improvements on same, in- 

cluding dwelling houses, stamp mill, machinery, 

steam engines, tram road, dock, warehouse and other 


uildings andiroadgre.-c.cvel-ine asicts mired sale tere nese 873, 326 20 

“* Mining and surface labor, expenses of smeiting and 
marketing copper, and all incidental expenses....... 10,669,529 95 
Balance:carried dO wivtaccse cok erlene See See nara ene 4,289,898 75 


$15,941,352 88 


STATEMENT oF ASSETS AND LIABILITIES, EXCLUSIVE OF REAL Estate, 
MINE PLANT AND SUPPLIES IN USE, JANUARY 1, 1884. 


ASSETS. 
Hoans On -Calls cea iccasie care, epoca sane Caer ener eee $150,000 00 
Cashin ainike5. ora coke eo horses ee eee IO ee 20,827 96 
Gashion- hand atmines: 6. ailGhyc sare cece © er trener hotness 7,395 05 
Copper on hand (unsold, estimated at 15c. per lb.)... ....... 276,448 20 
‘Bonds Min eralehanceukvss Lvl © Or clerics eee ere 6,500 00 
Accounts receivable (since paid)........ Ptearacicics seroma cies 22,084 08 _ 
$483,755 29 
LIABILITIES. 

rafts: Un pa disp.csecicho caer. eterava Weiaiea ce crtace «teeta $4,405 88 

Dividends unpaldwaccm. elas area nee eee 2,217 50 

Accounts payable in New, York. «2.0. tese «<r 18,000. 00 
ut ge natn Spas ORIG ob Caan 45-06 85,920 382 60,548 70 
Balance available vassets.. ies ciscsee ti eerie seen eane $423,211 69 


Add at mine 484,965 lbs. mineral, at 82 per cent, 
makes 397,671 lbs. copper at 15 cts per lb... ...$59,650 65 


Add at mine supplies per inventory on file...... 70,307 10 

‘« Farm account, horses, wagons, etc......... 26,124 54 
=A CCOUDISITECELV A DLC = srs ceminee eee teers 604 87 156,687 16 
Total. balance assets... 0-2. oe eee ee $579,898 75 


Less dividend payable February 20, 1884, $4.50 per share, $180,000. 
e 


SUMMARY FOR THE YEAR, 


AVETAS LONCE eM plOVEd saan essere ee eee eee 453 men 
os mum ber: OLsminers <1... eee eee: eee ene 165‘ 
< wages of miners on contract, per month........ ; $46 02 
Yield of mineral per fathom of ground broken..... oapeccten 1,035 lbs 
‘““ refined copper per fathom of ground broken........ 850 Ibs 
Potalirock minéd !facccn css. ce eee 117,171 tons 
peel SS NOIStEM Ae, 2 Sw cos Soe seco cee eer 101,415. << 
9 stamp rockwtréateds snc eee ee Die LOOms 
Yield of stamp rock treated (.03,36, per cent)............ 6,535,045 lbs 
Eroductimineralocac ace aac. nee ete Lahaye. creer 6,741,150 * 


“ec 


ee ae whee sae tubes vache eDeb4OkOgiammes 
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AGENT’S REPORT. 


Quincy Mine, LAKE Superior, Micn., 
‘ DECEMBER 31], 1883. 


We again take pleasure in submitting the report of another 
successful year. 

Both shafts have been sunk to the thirty-first level, which is 
now being opened, and sinking resumed to the thirty-second 
level in No, 2 shaft. The twenty-ninth and thirtieth levels have 
been connected between the shafts, and drifting continued 
north of No. 2 shaft, and south of No. 4 shaft. Near, and 
north of No. 2 shaft the drifting has developed very productive 
stoping ground, while in south end of mine, or in vicinity of 
No. 4 shaft, results have been fairly productive; yet. more 
moderate than we had hoped for, the bodies of stoping vein 
being of smaller proportions than in the more northerly portion 
of the mine, while the stoping of the past several years north 
of No. 2 shaft plainly indicates at this time that the copper 
bodies have a decided strike or inclination to the south, and by 
the mine plans submitted herewith you will notice the heavy 
bodies as indicated by stoping done north of No. 2 shaft, 
though at considerable distance from shaft at the twenty-fifth 
level, are in close proximity at the twenty-ninth, thirtieth and 
thirty-first levels. 

The greater part of the drifting for the year has been done 
below the twenty-sixth level, and you will notice the number 
of feet driven is in excess of previous years, somewhat increas- 
ing the reserves, leaving the mine in fine condition for future 
production, and the lower levels give full promise of good re- 
‘sults. 

We have driven both the twelfth and twenty-second levels 
south of No. 4 shaft with only moderate results, yet of suffi- 
cient importance to warrant a continuance of the work at these 
points. 

The plan of changing the skip and road in No, 2 shaft com- 
menced during previous year was successfully carried out in 
June last, and places the shaft in condition to admit of another 
skip and road when the demand for increased hoisting facilities 
shall require it. 

We have also placed two angle bobs of iron at the twenty- 
fourth level in man engine shaft, and extended the rods of man 
engine to the twenty-seventh level, and which can now be ex- 
tended as may be needed. The rods to pump and man engine 
have many of them been replaced during the year, and both 
are now in good repair, except the angle bobs at the surface 
connected with man engine, being of wood, show decay, and 
will require repair in the near future. 


& 
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During the past year we have placed dumps in each shaft at 
the several points where feasible to reach worked out stopes, 
and, so far as practicable, the waste or poor rock has been 
dumped into those open places, a course that may be continued 
to advantage; this, with the change of No. 2 engine, which 
was removed to the new building in June last, at which time 
the new hoisting gear was put in order for hoisting, has greatly 
increased the hoisting capacity of this shaft, relieving the 
work of delays experienced before the change—the gear and 
engine working very satisfactorily. No change has been made 
. at No. 4 engine and shaft, other than ordinary repairs; but at- 
tention will soon need be given to the foundations of that 
engine. 


‘The new boilers have continued to prove satisfactory, as has: 


the compressor plant and pumping engine. The compressor’s 
air cylinders will require overhauling early in the new year. 

At the rock house a new cylinder and pillar block has been 
provided for the engine, and the machinery at this point is 
now in good repair; no other change has been made, but we 
would strongly recommend a change in the trestle and the 
dump, to provide for screening the fine dirt and rock directly 
into the chutes, and thus avoid some expense in handling. 

At the stamp-mill new boilers were purchased and a new 
boiler-house erected, the boilers placed in position, and are now 
in successful use; the old ones still remain in place. The con- 
sumption of fuel with the new boilers promises to be less than 
with the old plant, but they have not been in use a sufficient 
length of time to draw exact conclusions. 

‘The usual repairs were made upon mill and machinery dur- 
ing June, and the results in stamping have been similar to 
previous year. he filling of the waste sand has been con- 
tinued in front of new dock, and so far as necessary the dock 
and bulkhead have been completed. The work has proved an 
entire success, and as the ground is filled the dock can be 
finished. 

An addition has been built to the clerk’s house, and the re- 
pairs upon tenement houses have been made, and nearly all are 


now in good condition, there still remaining some fifteen not 


yet repaired, 

The usual statements and tables will be prepared by Mr. 
Kloeckner, and will show you the several costs and results; 
also the accompanying plans of the mine, prepared by Messrs. 
Emerson and Southworth, will show the location of ground 
stoped as well as the advance made in openings. 

It again gives me pleasure to commend assistance rendered 
by my associates, 

F. G. Waite, Agent. 
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HANCOCK MINE. 


_ There has been no change in this mine during past year. 
They have the skip road down to the 10th, and are hoisting 
from that level. 

At the rock house a new rock breaker has been provided, but 
is not yet set up. The rock house is considered quite a model 

in its way, and when in good working order will be very 
economical. It issituated over the only shaft the mine has, and 
has excellent pockets for holding a goodly supply of rock. 

The machinery of the mine “consists of one duplex Rand 
compressor, which runs six drills, and one vertical hoisting 
engine. This vertical engine is reversible, and is supplied 
with an automatic governor. It operates a shaft on which are 
two V friction pinions, which run two drums—one hoisting 
from the mine, and the other operating the tram road. The 
rock is sent from the mine to the mill by cars on an incline 
about 1,000 feet in length. Two cars are sent at a time, and 
after dumping at the mill chutes are hauled back up to the rock 
house by a wire rope. This trestle passes over the main street 

_ of Hancock, and under the Mineral Range R. R track. The 
lower end of the trestle curves around at right angles to bring 
the cars over the mill chutes. 

The mill is supplied with one Ball head which stamps about 
200 tons of rock per day. During the summer the sands are 

- treated in a tail house, but during the winter months the tail 
house is abandoned. A short incline runs from the dock con- 
necting with main incline to the mine, and up this coal and 
supplies are hauled. 

It was rumored last May that the mine would close down, 
but the statement was unfounded. 

The mineral from this mine is smelted at the Lake Superior 
Native Copper Works, on the Houghton side, and is remarka- 
ble for the large amount of iron it contains. Whether this 
iron occurs in the rock, or is resultant from the stamps and 
linings I am unable to say. The presence of so much iron 
makes the process of refining the copper more difficult, as a 
higher heat is required, and the iron oxide attacking the silica 
of the bricks makes a fusible slag, and scours away the fur- 
nace lining. 


PEWABIC MINE. 


. In writing of the Pewabic, I am obliged to note the peculiar 
distribution of copper in the amygdaloid beds which has ren- 

dered the mine so unproductive in the lower levels. Down to 
~ the 25th level the Pewabic was a good paying portion of the 
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Quincy lode; but at that depth the rock began to grow poorer 
and poorer, and for the last nine levels, with the utmost economy, 
it has been impossible to get out a sufficient amount of copper 
to pay. ; 
Situated as it is, the Pewabic should show, if not as rich- 
rock as the Quincy, at least as good as the Franklin; but such 
is not the case, and now at the 34th level it stands a well opened 
mine in a poor spot. Cross-cuts have been driven into both the 
hanging and the foot at various levels, and during last winter 
the diamond drill was used to a limited extent. These explor- 
ations have cut other lodes but they are all poor. The 
Allouez conglomerate, which had been encountered in the old 
Pewabic cross-cut was cut by the diamond drill but showed no. 
copper. At the 25th level the Pewabic was the richest, a 
“boil” of copper, as the miners term it, occurring at that point. 
It was here that the chutes from the Quincy and the Franklin 
met, and they seem to have consolidated their richness at one 
point and then to have died out. When the 29th level was 
reached, copper was found south at a distance of 200 feet in a 
small cLute which extended upward and to the south into the 
28th level, but not downward or to the north. At the 30th 
level a mass was struck immediately in the line of the shaft, 
which ran off into copper to the south and probably went into 
Quincy ground. A drift was then started midway between the 
30th and the 31st called the 305. From here down the rock 
has been very poor, and last spring, in consequence of certain 
legal complications, the mine was closed. 
The accompanying report will be of interest. 


FRANKLIN MINE. 


This mine is the most northerly one which has been success- 
fully wrought in the immediate vicinity of Portage Lake. It 
is south of the Mesnard (not now in operation), and north of 
the Pewabic, which is also closed down. The Franklin and the 
Quincy, existing as they do, with barren patches on both sides 
of and between them, show the variability of richness of the 
lodes on the copper belts. To characterize the Pewabic, how- 
ever, as a barren patch between the Quincy and Franklin, is 
hardly accurate; it is only in the lowest mine levels that the 
Pewabic has proved barren. 

At the Franklin, the three working shafts are Nos. 2, 3 and 
5. No. 2 is the nearest to the Pewabic, and has been sunk to 
the 26th level, which has not been drifted upon, however. No. 
3 shaft is down to the 24th level, and preparations are being 
made to sink to the next level immediately. No. 5 shaft is 
sunk to the 23d level. Just north of No. 2 shaft the present 
richest part of the mine is to be found; in the stope on the 25th 
level north of No. 2 there is a fine showing. 


~ 


‘ 
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Drifting by hand is being carried om from the 18th level 
down on the north end towards the Mesnard property. Near 
the bottom of No. 5 thereis a show of considerable barrel work 
and small mass copper. In the upper levels they are getting 
out a considerable amount of copper by stripping the foot wall 
of some of the old stopes that have been beaten away. No. 3 


_ shaft is being sunk in the hanging wall at the bottom levels to 


preserve a regular dip of 52 degrees 30 minutes. This angle 

has been determined by Mr. L. G. Emerson, M.E., to be the 

general dip of the lode. : 
In-sinking the shafts instead of leaving a pillar at the bot- 


tom of the old level when the new lift is begun, and afterwards 


removing it when the shaft is ready for the skip road, they 
build a timber pentice for the skip to rest on and sink straight 
down. The former method is used at the Quincy. The Frank- 


_ lin can sink by their method at less cost and, they claim, with 


- perfect safety. 


On the surface no changes of a radical nature have been 
made. No. 3 shaft house has been rebuilt and furnished, and 
the others supplied with grates, or “guzzleys,” as they are 


called in the far West, for the skip to dump upon. 


The Franklin has no distinct rock house, the rock being 
sorted in the shaft houses. Considerable saving is effected by 
this means, the cost having been reduced from 23 cents to 6 
cents per ton of rock treated. As it now is, the rock is all 
transferred and dumped by hand-cars from the shaft houses to 
the bins near No. 3. At each shaft house there are three 
track approaches to the floor. They are laid at such a level 
that the top of the cars and the floor are at the same height. 
Two tracks are for stamp-rock; one for poor rock. It is found 
that the guzzleys serve to separate the trap, which to a great 
extent is in flat pieces, which drop through the apertures 
and are then picked out by hand. 

The mine has its own saw mill on the location, in the same 
house in which the two large stamps for treating masses are 
located. Connected with this house is a small power saw for 
sawing cord wood. 

The exhaust steam from the main engine is now carried by a 
very large pipe to the locomotive house, where there is a large 
shell, in which the steam expandsstill farther, giving up consid- 
erable heat to the atmosphere. The exhaust is nearly all con- 
densed, giving good feed water, a great desideratum on the 
Franklin hill. : 

The pumping plant for the Franklin and the Pewabic, de- 
signed by Mr. J. W. V. Rawlins, engineer, to pump water from 
Portage Lake has proved a great success. 

The rock road from the mine to the mill, which runs along 
the top of the bluff is in good working order, and is supplied 
with two locomotives. 
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During the year 1883 there were treated 125,775 tons of rock — 
which yielded 3,489,308 pounds of ingot copper. An accu- 
rate map of the Franklin arid Pewabic, in which the surveys 
of the two mines have been connected, is under preparation by 
Mr. L. G. Emerson, M. E., and will accompany next year’s re- 
port. 


, ANNUAL REPORT OF FRANKLIN MINE, 


Herewith we hand you a full report, from our agent, of the 
working of the mine for the year ending December 31, 1883, 
and the usual statements of receipts and expenditures, as well 
as of assets and liabilities; the former showing the sum of 
$225,194,32, after paying the dividend, January 1, 1884, of 
$80,000. . 

It will be readily seen that the mine has made a handsome 
gain during the year, enabling the directors to pay a dividend 
of $2 per share, and also to allow of quite a sum, discount for 
over-valuation of copper, January 1, 1883, estimated “18 cents 
per lb. which was afterwards sold at a loss of nearly 23 cents per 
lb,” and still have an amount of assets nearly equal to that of 
January 1, 1883; and the future of the mine, seems from our ~ 
agent’s report, and his letters of later date, to be much more 
promising than ever before. It is also very gratifying to 
prove, as has been done, beyond a doubt, that the mine is all 
and even more than it ever has been claimed to be by the di- _ 
rectors. 

The enterprise has been conducted from its inception in an 
honest, straight-forward, business manner, and although from 
the fact of calling no money from the stockholders, it has taken 
several years longer to arrive at success, still the end has been 
gained, and successfully too, and the Franklin mine to-day 
stands in as good and promising condition as any mine of its 
class in the country. 

It seems almost needless to add that, to our agent, Captain 
Johnson Vivian, great credit is due for the successful termina- 
tion of our enterprise. 

For the Directors, 
D. L. DEMMON, 
Treasurer, 


Hovueuton County. 
Hancock, Micu., January 10th, 1884. 
D. L. Demon, Esq., Treasurer. 

Dear Str:—With regard to our operations for the year end- 
ing December 31, 1883, I beg leave to submit the following 
report, with map of the mine, which has been very carefully 
surveyed and platted by Mr. Henry C. Southworth, M. E., to- 


OFFICE OF THE FRANKLIN Mrnine Company, 


| 
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gether with inventory of supplies, tools, and machinery, and 


tabular statements, showing in detail the cost of each depart- 


ment of our works, which have been neatly compiled by Mr. 
- Arno Jaehnig; this data is so complete that comment from me 


iS unnecessary. 
SURFACE WORK. 

The contemplated railroad from the bottom of the incline 
road to the lake, of which mention was made in my last 
annual report, has been constructed, and a small engine placed 
at the head for transporting loaded cars from the dock to that 
point, after which they are transferred to the incline road and 
sent to the mine. 

With this arrangement, we can deliver coal from the dock 
into the boiler houses on the mine for 30 cents per ton. At 
the head of the incline, 250 feet of trestle work have been put 


-up, on which a side track is laid for switching on the up-loaded 


cars, which is very convenient in making up trains. At the 
mine, 1,050 feet of elevated railroad have been put up on 
which the loaded cars are pushed by the locomotive to the 
point were they are unloaded. A rock-bin, to replace the old 
one which was too badly decayed.for further use, has been 
built. Also 170 feet of very substantial shed, inclosing rock- 
bin, railroad, etc., which will materially lessen the cost of load- 
ing the cars for the mill. 
MACHINERY. 

All the machinery has worked satisfactorily; nothing in this 
direction has happened to cause any important delay or extra 
expense. Hverything in this department is in good running 
order except the hoisting drum for No. 5 shaft, which will re- 
quire rebuilding. The castings for it are at the mine, and will 
be put up some time during the coming month. For the last 
three years we have suffered from time to time, especially in 
winter, for the want of feed-water for the boilers; and, owing 
to the very unusual dry summer, we were compelled to haul 
water with teams last fall to supply our machinery. 'l’o ob- 
viate this difficulty in the future, we have purchased a half in- 
terest in a steam-pump which is located in the Pewabic stamp- 
mill, with a mile of four inch pipe, leading from the mill to 
the mine, which will be in operation in a few days, and will 
doubtless supply both mines with all the water necessary, 


STAMP MILL. 


The mill treated 125,775 tons of rock, which is 7,405 tons 
more than was stamped in 1882. It will be necessary to stop 
two heads of stamps for at least three weeks, to make the fol- 
lowing repairs: new frame, one row of timber on the founda- 
tion, and some stone work under the engine; all of which we 
shall do in February, which will place the mill in as good con- 
dition as it has been for many years. 
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MINING WORK, 


No. 2 shaft has b-en sunk from the twenty-third to the 
twenty-fourth level. The lode exposed in this opening con- 
tains copper in paying quantities. The bottom level has been 
opened 220 feet, all of which will pay to stope. The twenty- 
third level has been extended south 293 feet, and is now within 
60 feet of the boundary line of the Pewabic. The lode at this 
point is large, and the greatest portion of it will no doubt pay 
to remove; but, on the whole, it is not so rich as the ground 
north of the shaft. This level has been extended north 225 
feet. The lode for the entire distance has yielded a large 
amount of good stamp rock, some masses, and considerable 
barrel copper. 

The twenty-second level has been extended south 45 feet, 
and north of the shaft 157 feet, and connected with No. 8 shaft. 


The former opening is poor, while the latter has not exposed | 


anything of much value. A large portion of this back has been 
stoped, but did not afford much profit. 

No. 3 shaft was sunk from a point 25 feet above the twenty- 
second to the twenty-third level. Owing to a bend in the lode 
toward the east at this point, the shaft was sunk in the hanging 
wall rock, consequently it is unproductive. The bottom of the 
shaft is 60 feet to the west of the lode. A cross-cut has been 
started from the shaft, which will reach the lode about the first 
of February. The twenty-second level has been extended 
north of this shaft 142 feet, and connected with a winze from 
the level above. All of which work has exposed remunerative 
ground. The twenty-first level has been extended north 225 
feet, through a large and profitable lode. The twentieth level 
has been drifted north 240 feet, and connected with No. 5 
shaft. The lode at this point has yielded a fair amount of 
stamp and barrel copper. No. 5 shaft has been sunk from the 
twentieth to the twenty-second level, and the twenty-first level 
opened north 202 feet. All of which openings are through 
very valuable ground, especially the last 90 feet of the shaft, 
which is the richest piece of lode we have ever opened. The 
twentieth, nineteenth, and eighteenth levels have been exten- 
sively opened north of this shaft, and a large amount of ground 
is ready for stoping, most of which will pay a profit. 

The lode in the eighteenth level is carrying copper in paying 
quantities further north than any yet found in the levels above. 
We intend to push this level along as fast as possible during 
the coming year, to prove up the unexplored territory between 
this point and the boundary line of the Mesnard. 


FUTURE PROSPECTS. 
Everything at this time seems to indicate that a product for 
the ensuing year of at least 2,000 tons can be made, from which, 
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with copper at even 15 cents per pound, a handsome profit will 


be realized. 
~ Mr. Arno Jaehnig, the clerk, and Captain Thomas Dennis, 


_are still with us, and, as usual, take pleasure in promoting the 


interest of the company. Mr. James Moor, who is in charge of 
the machinery, has attended to the duties of his position with 
more than ordinary zeal and ability. And to him, as well-as 
Messrs. Jaehnig and Dennis, I feel myself under renewed obli- 
gations. Iam, Yours Respectfully, 
J. VIVIAN, 
Superintendent. 


CasH RECEIPTS AND EXPENDITURES OF THE FRANKLIN Minine Com- 
PANY, FOR THE YEAR ENDING DECEMBER 381, 1883. 


Crcnomuban sanuary bs LOSS! . occ wis cia aieeld gece te sane $ 21,912 66 
Cash received from sale of 3,418,456 lbs. copper, at 15,58,,.. 585,389 78 
Gashpreceived trommsale of silvers... si vn. seks snaise ss wecas 850 40 
Cashereceived from sale"of supplies... 4. ...cecce os eajpeeees 800 00 
Gacnmnecer veda rom iNLeLeStic, etic dsik« cer sac. ewe + salse mee Gee 1,055 385 
CO AeMmRECEIVCOMErOIN LOANS, «cele cciGe tics ea, aaistes 6 54 vel atm ener 58,500 00 


$613,508 19 


Contra, 

RG MM [Sel el OR Street eect te oie taideta ee nica wheels diego suciste cies Stag obsja lays 0 $ 73,500 00 
Oqasha pardemiine arent ATALS2 c= 6.5 - sitesi «el sis ooo e -iele ouaieet 367,756 91 
GOAT RAMICTESER oes. atari ae « alee fs /oia'' eilsteuele niles eve arch anaue % 544 58 
Cash paid insurance andySlOrages 26.5 oes vec ceeisiec wis asses 3,395 74 
Cashoaid smnelting and freight... 6.0 62. ae ecleae ve cen oe 51,724 85 
Cash paid expense, brokerage, copper charges, taxes, etc.... 9,286 05 
Cxspromnana December sl, 1888 ...ciec1s ote oo oft 5 ve wes es ae 107,350 00 


$613,508 19 


STATEMENT oF ASSETS AND LIABILITIES OF THE FRANKLIN MINING 
Company, JANUARY 1, 1884. 


Assets, 
Copper on hand, 1,386,110 Ibs., at 14f..........500e.e scenes $206,183 87 
(Cry, Oi) ETI SS = Hote peice Ontec BAe COP Distr Src InICE A BOny SI 107,350 06 
SUMP MILES AGMUIME. Nos ewes dees re reverse ences serene? 69,482 49 
$383,016 42 
Thabilities, 

WPA TSeOUUStAM GINO. cproisls oo as sce caine cess septs aes $31,808 75 

Smelting, November and December.............. 8,206 92 

eyo inate aleresls ott cieioe ah vzivcicn es cles iciebso\sinine» 1,389 02 

eu lsaiLOs ea eTM UA Gha. ors tricrels srscatetei)iel eves atsle.e% oie tle. ane 36,417 41 
————— 77,822 10 
Balance of assets, December 31, 1888..............20eceeee $305,194 32 
Less dividend paid January 1, 1884.............-...-+004.- 80,000 00 


RAN ATI COMAGSELS HERD ciel terels sitrarereilis efeipivoua creisie ala «ip syeiti ete stevie: « $225,194 32 
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There is in the mine broken, but not hoisted, 23,256 tons of rock which 


is not valued as an asset. : 

During the year, 125,775 tons of rock was treated at the mill, produc- 
ing 4,305,315 lbs. mineral, which yielded 3,489,308 lbs. of ingot copper, 
or 81,54, average. 

The amount of mineral per ton of rock was 135. 

The gain in ingot over 1882 was 225,388 lbs. 

Yield in 1881, 2,667,952 Ibs. refined copper. 

Yield in 1882, 3,264,120 lbs. refined copper. 

Yield in 18838, 3,489,308 lbs. refined copper. 


PENINSULA MINE. 


The Peninsula is working on conglomerate No. 15, described 
by Pumpelly in his geological survey of Michigan. This con- 
glomerate is exposed east of the Atlantic, and is traceable as 
far as the Delaware. It is there that the deposit has been 
opened by the Conglomerate Mining Co. At the time of my 
visit the mine was opened to the fifth level, and the ground 
pretty well beaten away. The openings had been allowed to 
fall behind, and the consequence was that during the past sum- 
mer there was not always sufficient rock on hand to keep the 
mill going. No. 1 shaft is down to the sixth level, and prepa- 
rations were being made to sink No. 2 shaft to the same level. 

The copper in this mine, as in most of the conglomerate 
mines, runs in pay chutes, having a dip to the north. . There 
are four well-defined chutes in the Peninsula, and they dip 
at a rate of thirty feet to the hundred in depth. 

No. 1 skip road was designed for a double skip-way, and two 
tracks were laid, and two drums put in the boisting-house. 
It was operated double for some time, but was finally aban- 
doned, and No. 2 shaft was sunk and used. The skip-way in 
No. 1 is still intact, and at some future time it is proposed to 
restore it to use. Certainly, the advantages of counterbalancing 
are great; but in the copper mines as worked to-day with in- 
clined shafts, and some not very deep, they are not sufficient to 
warrant the imtroduction of double roads. At the Osceola, 
where a double hoist is being put in, it is proposed to run each 
skip separately, for a time at least. One of the great advan- 
tages of a double skip, aside from counterbalancing, is the in- 
creased possible output from a single shaft, with only a slight 
increase in the cross section of the shaft itself. 

At the mill they now have two steam stamps. These stamps 
are virtually Ball heads, with iron frames, and are the same as 
those in use at the Conglomerate. They were built by the 
Cuyahoga Works. Coggin separators are used, and Collum 
jigs. They have no slime-tables, but use vanning machines. 

The water for the mill is pumped up from a station located 
near the M. R. R. R., and so far there has been enough of it 
for the two heads. 
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OSCEOLA CONSOLIDATED MINING CO. 


During the year 1883, most of the sinking and drifting has 
been in the vicinity of Nos. 3 and 4 shafts, around which con- 
siderable ground has been opened up. Stopes in the neighbor- 
hood of shafts 1 and 2 furnished most of the rock raised 
during the year. ‘The facilities for hoisting from 1 and 2 are 
better than formerly, but new machinery is to be put in, by 
which the ground broken in the space between 2 and 4 can be 
raised to the surface. With this view, an order has been 
placed with the Reliance Works of Milwaukee, Wis., for a 
direct acting double drum hoisting engine, the cylinders of 
which are to be 20 inches diameter and 60 inches stroke. This 
engine will be placed back of No. 3 shaft, in the house already 
prepared for it, and will then be used not only as a double 
hoist, but as an elevator or man-engine for the men. By its 
use the engine will be relieved of the unnecessary lifting of 
the dead weight of the skip, having only friction and the 
weight of the rock to overcome. A new locomotive boiler is 
already set to furnish the extra steam. 

Stoping has been pretty general in the mine from the 3d to 
the 10th level, the 11th and 12th levels having been broken into 
only to a limited extent. The width of the stopes varies from 
seven to fifteen feet. 

Large blocks of ground still remain in the upper levels. 
The ground as usual has fluctuated in richness, but by keeping 
large amounts open ahead an average result has been obtained. 

One good pay chute runs from north of No. 4 shaft, near 
4th level, south and down to the 10th level, where it is on the 
south side of the shaft. This is being worked, and indications 
point to a probable increase of richness towards the south, a 
part of the mine as yet little explored. 

Drifting is being pushed south on the 6th level, and it is 
proposed at no distant date to cross-cut to the Calumet con- 
glomerate, striking it at a point considerably south of the old 
conglomerate workings-of the Osceola. The general run of the 
Calumet chutes is towards the north, and there is a strong 
possibility that there may be one south of the so-called Black 
Hills chute. 

On the so-called west vein, exploration and exploitation have 
been pushed, and the vein promises well, particularly in small 
mass and barrel work. . 

A new pumping outfit has been provided for No. 1 shaft, 
and is enclosed in a 22x34 building. The pumps and rods in 
No. 3, together with the ladders, have been placed in the 
middle of the shaft, which is of double width, and track laying 
for the new extra skip-road is now in progress. The new 
engine is expected to be in position by January Ist, 1885. 
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A laboratory has been built, with furnace and other appara- 
tus, and preparations for assaying the mineral and tailings, 
both by wet and dry methods, have been made. An office for 
the mine physician has been built in connection with a building 
to be used as a hospital; also one double dwelling house. 

At the mill, which is in Hancock, on Portage Lake, the main 
building has been enlarged by an addition 24x26, and a fourth 
head, of the Ball pattern, built by S. E. Cleaves & Son, added, 
while the rock bins have been correspondingly increased in 
size. This head was a necessity, as the large quantity of 
headings produced kept one head stopped all the time to clean 
up the mortar. Extensive improvements have been made on 
the mill dock, by which the coal is unloaded as cheaply and 
quickly as possible. .A small steam hoist is housed on the dock, 
and is so arranged that hoisting can be conducted from three 
hatches of a vessel at once. 

In the annexed tables, compiled by Mr. Henry Brett, the 
clerk, a reduction in the cost of ingot produced, as compared 
with 1882, will be observed. The work done underground is 
also given in a tabular form, which will be found easy to 
understand. 

The company, in connection with the Tamarack, has pur- 
chased the major portion of Sec. 13, T 55 N, R 33 W, and may 
build a new mill at that point next year. Reference to this is 
made in the Tamarack report. 


UNDERGROUND WORK, 


SJ IONIC OREN ane De Pa a Re ee ei R re ot a 868.8 feet. 
Winzes and vises..... Suave 1 anata ls We lateve s Cera e erate Reereae aneae ZL0%65 =<¢ 
Resulan levelsy.s seh arws these eee Oona eae 4,846.6 ** 
Drifisatorpillarswes otc. menrecee an oni ee eee o1.5, “ 
(CLOSSiCUUS TR i stercictnase Se cas aie ei ee ee ee ee S83 nes 
evelsSe Wiest Veins. i, Nevss cre nee eee eee ‘Ol O mae 
Winzes ‘‘ Ss Nees Mca seecngioieys eeae eee E es aaieteate acres 5D: 9a ss 
ExplOrailOni Cross CUtSmelCaier i ee eee ene eee 440.9 <“* 
Totals <i a-cclee oa cavers acta tee San Te ee (0634s 


DEPTHS OF SHAFTS TO JANUARY 1st, 1884. 


NO. OF SHAFT, | FEET SUNK, DEPTH. 
1. | 88.5 1,119.3 
2. | 211.4 1,125.0 
3, 353.4 1/109.1 
4. | Q15.5 365.0 
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WORK DONE ON LEVELS TO JANUARY Ist, 1884. 


WEST VEIN. 
Levels, Cross Cuts, 


Stam eeceervea ai sctcls Sinrarommce seca o omstel le ccuscere apevs.|Soreke Nace one 51.0 | 440.9 


LEVELS. NO, OF ADJACENT SHAFT. FEET. CROSS CUTS. 


COST SHEET ITEMS, 


BRoncerOcke iO lSbeGsrrash ac sis inal een bs siete ve sinters 208,556; fathoms, 11,587 
Sem CIS CALCU ne aice Geen oes oe ee Sete oss 33,236 es 1,847 

6 CON ESTE NTR Nie ones olen ae oct OO 175,820 se 9,740 
AWiniiein saith a sone conpbn coooooeac son secor 4,612,675 lbs. of mineral 
gS fe 358,100 ‘‘ mags and bbl 
Yield per ton rock hoisted...............-.....:- RFs te eae tote 23.83 Ibs. 
Seen fat ioOln Ole POUT) DYOKEM a...) enn cfeit sco + wen ei eirare 429.00 
Percentage of mineral and mass in rock hoisted.............+.++- ETO 
ot one a oe STAMP COs itestee acts ter 1.417 
Ingots produced. .....-1...cce ee eeee eee cee e eee en eee 4,256,409 Ibs. 
Cost per. [b.at MINe 6... 1. eee ee tee eee te meet cone 10.224 cts. 
Percentage of ingot in mineral.............. eee eee sees eee ee ees 85.4835) 
Stamp rock yield per ton..........--. eee reese eee 28.35 lbs. mineral. 


GENERAL EXPENSE. 
PER CENT. AMOUNT. 


Wiest ViCIDOMMIMIN Tits. oi cols cee ee meee ete 2 ar ae ». .085384 15,527 91 
Bast as .62541 .59007 259,270 52 


Disisnaiy weal a ese Ge) sieleyel «9:8: 6:8" 2 


HD ey AE LOUSC Sincere ict) cua icra e cuels oueyel ovetel ea) =i nee gna ye .04991 21,9381 88 
Transportation. ........ eee cece ee eee cere nent reece 11795 = 51,826 41 
BAUIPIN So, obo eee wesc een scar vewcenseceensaees .16083 70,666 07 
lacie Pan (Biloae bode. coemecns oc gop Boor D COICCoM bout .02146 9,428 01 
.01595 3,730 46 
(OO... seine 6 Ue onns dec On COUR CUC MONET Count 00849 7,007 42 


TUOUAIL oer semeearice moore ECR SEE CeCe 439,387 68 
4,186 11 


Total running expense, as base for calculation..... 435,201 57 


GONSTRUICUOM tate ceisieisistes cise ec atqeierreyt ese eee 


Exploration, West Vein.......+-seereereeeereeees 4,186 11 


26,008 12 


Total expenditure in 1883........-+0.++++ss ees $461,209 69 
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AMYGDALOID MINING EXPENSE. 
Amount of contracts on mining Te Sacco Pia Sah EOE ROR $172,186 08 
SOs PATNININ Pasco Uasrets-cagote leet uokemre cherie 18,341 85 
oS aS s timbering HH Ono Ao DAt ove Gasuonse 12,255 31 
ss (QC MONE am meta en coommoemaNis cacoocaoccaeec 4,650 00 
re ‘company, ACCOUNt1aDOLers... «cls -boretchet pereiciel sree 22,864 40 
of Se SIMit Nyy Calpenverss Our alwars cease ctrateisme eerie 6,010 78 
‘ LOPHOISti No ANd] PUVA PIN Oe tertels oe teeters eee ve 17,925 83 
: EASON ORTON Gr echoes CAS MDa Dad  Copn tio dees o6 19,925 23 
ef SEES UP DILES nee siateesreuceat acer reiterate hemes 6,422 04 
TOU oeoncth creer stesso tern w ais cesta gesagt ore ace! Say Meta ee eter a $280,581 52 
WCSSsPTOME ONVSUPPlIESi,..ccucre eases cuit can eer te etre ae 21,311 00 
Total Amygdaloid mining expense...................-. $259,270 52 
AMYGDALOID ROCK HOUSE EXPENSE. 
FATTO tal UeOVETSCCTS ia-0.- ofa cernecranicierscdoretonia ertereeiseaciok weeks $1,864 00 
= SSP LDORCTS: sarepcis te ccesevousj austere era eters icone chstae esis 7,611 00 
gs PORSMItH ees hos oe closets ws ere ae eee eee neon 265 85 
¢ MR SCALPDONLCL, ecccm Mine avast oeteniatioe etieheta otter 476 14 
és SS OLDS ADOT fray store ccscots abs lorertie efoto eek eine eres 589 42 
a a SUCATI POW OD «are: 50 sate Sie onsen etree. see te nae es haere 9,162 78 
i Se SUP PMOSas nate as nee Cece cee Wile eee eae 1,962 69 
ED OLA essvshepe cate vs eateaesnene:sctevechnane eeccerenal tenreikie ora eieeemaeete $21,931 88 
PE OMSLOL MOCK IIE ATCC Haren ixty. siayeraiera sin stot tebes eat esitay eerste 208,556 
G fo sesenty to miill.c Aya. ctscaecamsae some itera severe 175,320 
Cost per ton, in cents, 10.51. 
TRANSPORTATION EXPENSE. ‘ 
Pade\ineralehancesRae hier anestre rset. 175,320 at 274 cts. $48,212 98 
EAE OTASTIO Was MO VELIM O -Mrareverretoremr eerie teter ten oe ereterereeeers 1,647 72 
ee CATH LOAN Oreo zracreease a eet Re er ete ee S afitnusees 922 89 
sees Alt OUNCE LADOL ss sisi o-s weateee See eters eos aerate 416 52 
Miers SUD PIGS aerate cies eee SRE TH Sot Ste 625 30 
PP Ot AAS Sha5 ssosiod wep rhe aa ie toe en See eee $51,825 41 
sae COSh DEIuCONMD: CON tS am enearee ne tieatnaiera eee Bokcks 29.56 
M. R. R. R. Co. bill, 93 per cent of cost. 
COST AND OPERATION OF AIR DRILLS. 
Miners on pipes and connectionst: ase ncee eee eee $1,149 50 
Smith, carpenters, laborers and machinists................ 4,185 75 
WOO icige Ganda eit ass ee eee Eee 10,498 57 
Miremen andieneineers|(4 mem)... ee eee eee ete 2,352 19 
Ophersupplies.ox,n. peer re eee oe ee 4,000 20 
GY ey oak or ce tar my oe os A re eb Le SR Ree oA cb $9 2,186 21 
There were in use about 80 drilling machines. 
STAMPING EXPENSES, 
Total number of days run for three heads............. 879 days 10 hours. 
ANKE MVLS TAEDA TIED (OP ge ana Soemunw oo mnnonaroooeas 24 10 
Tons of LOCK SAM Ped: its... e Seite oe RO 175,820 
ne DPericord Of woodman eeR yee 16,9138 
Pounds of mineral from rock stamped ..............0-0005 4, 612, 675 
Percentage of mineral in rock stamped..........00.e.eceee 1.3 


Wostspemton stampineacents ys mene ein een 40.30 


- %. = 7 
COMMISSIONER OF MINERAL STATISTICS. 63 
eet ee Es Seek hice agnis $33,689 51 
Boe PATO AUIN ES: OL) en oS eee Ain wdinican sci recke se Syp 1,038 90 
Mee IORICALINOF Oey eminem cee | ah ur le Saw ese as 1,087 65 
PMMCUATINDASELOCS aro rear tirioeven See tye ie teds oo Ralsialers ot ae Helle: 163 75 
RMP ANCLYVALO Rien ee ae atc eats SRG ease abi se bates cra anne 194 16 
peelcOnean diester lcci ame w. M eeu nes eres nee 510 97 
PeeeCOO lS andeMachinery .< <.8 sc bas ceoueste ones Be ee 300 00 
MERU AG UC Sai enra corso s 2s sree tush vies ae ete eke eee 172 32 
See ACI G tare s Wit on a teaen Sat ors s Gree et needs 505 95 
Bee aOR RISD PILES ere enters ha ve mae wees ce 1,578 93 
SUD MeSRiOLal waa rei tomer fel ect tig tare tema he $39,232 14 
LEDIOLSITTITR. occ tabs ah ta steele Pee eet tae 195 13 
I GVODIRS tu. Shia ce aacae RO Cae MRR RR ere er i eee 31,238 80 
NOL AECUMMINOVEXPENSE ses Gear cae 6 sais aes ind See Se $70,666 07 


WOLVERINE MINE. 


I am sorry to be obliged to report that this mine is not being 
operated by the company. Since the last report, No. 2 shaft 
has been sunk to the 5th, and No.1 tothe 4th level. The drifts 
between Nos. 1 and 2 were connected on the 2d, the 3rd and the 
4th levels, and these drifts were nearly all driven south to the 
vicinity of No. 3 shaft. 

Down to the 3rd level the ground proved good, and was. all 
beaten away. The block of ground between the third and the 
fourth levels, however, proved poor, and asthe mine was not 
opened up farenough ahead to warrant a continuance of opera- 
tions, in view of the prevailing price of copper, the company 
suspended operations. The mine is now being wrought by the 
former mining captain, Mr. Wilcox, in company with Mr. John 
Funkey. These gentlemen have taken the mine in hand for a 
year, and by that time hope to determine the general run of 
the copper chutes. I went underground and found the mine 
pretty well beaten away, with one or two moderately good 
stopes remaining unbroken south of No. 2. 

The men were exploring in the poor block of ground men- 
tioned, and I have since heard that they have found cop- 
per in paying quantities close to the foot and hanging-walls, 


_ At the time of my visit there was no good showing there. 


No. 2 shaft was filled with water in the bottom lift, and I 
was, of course, unable to see it; but it is said to have cut a 
good chute of copper. In mechanical details the equipment 
of the mine is very good. The main hoisting engine operates 


_twodrums by means of tooth gears and a pinion, quite an im- 


provement over the old V friction. The ropes from these 
drums pass over but one sheave at each shaft house. The sin- 
gle sheave is placed with its axis perpendicular to the plane of 
the two tangents of rope, one from down the shaft, the other 
from the drum. This method saves one sheave at each shaft, 
and does away with its friction, both on the axle and in bend- 
ing the rope. ; 
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The underground cars are made of sheet iron, and are hoisted 
up on an inclined cage to the top of the shaft house, where they 
are run over a trestle to the rock-house. The rock-house, as at 
the Copper Falls, is close to the mill. The cars aredumped by 
the tilting of the terminal section of the track. The prevail- 
ing opinion of the Wolverine is that it is a good property, 
only requiring more money and careful management to make it 
a paying one. 


GENERAL RESULTS FOR 1883. 
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TAMARACK MINING COMPANY. 


This company started a perpendicular shaft on Feb. 10th, 
1882, which is designed to reach the Calumet Conglomerate at 
an estimated depth of 2,240 feet below the surface. Jan, 1., 
1884, they had reached a depth of 1,149.5 feet, up to which point 
the geological section shows the strata pierced. At the present 
writing, Nov., 1884, the shaft is down 1,800 feet, and indica- 
tions seem to point to August, 1885, as the probable time for 
reaching the ‘Calumet. 

At a depth of 460 feet a bed of jasper, as the miners call it, 
overlying an amygdaloid belt, was struck, and in simply the area 
of the shaft, several tons of mass copper were taken out.. This 
promises to be a most excellent bed, and will unquestionably 
pay to work. The upper layer of jasper, so called, has been 
pronounced by Mr. Wheeler, of Washington University, to be 
argillite. 

At a depth of 670 feet the Allouez conglomerate was struck 
and passed through, but only showed itself to be about two 
feet thick. Considerable discussion was raised, when the jasper 
belt was passed through as to whether it was not the Allouez 
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conglomerate; but, as this latter conglomerate outcrops at the 


_ rear of the Calumet dam, at Calumet, measurements have shown 


that, assuming the dip of Hecla No. 4, to be 37:degrees 30 min- 


utes, the second belt passed through must be the Allouez. This 
Allouez belt is very persistent on the Point, and on it are the 
Conglomerate Co.’s mine, the Allouez andthe Peninsula. Recent 
diamond drillings at the Pewabic has also cut it on the east of the 
Pewabic belt. 

As to the shaft piercing the Calumet conglomerate, there 
seems to be not the slightest doubt, as there are levels in the 
Hecla almost as far down. In regard to the richness, every in- 
dication seems to show that it will strike at a rich part. The 


rich ground of the Hecla has gradually, at an increased depth, 


veered around towards the south, and is now headed towards 
the Tamarack. The pay chute which the Osceola worked, and 
which goes through the Calumet & Hecla’s Black Hills, is also 
pointed towards the Tamarack, and the probability of that 
point being rich is good. 

During the first year the rate of progress was about 41.4 feet 
per month; the second year, 59.7 feet, and up to date the aver- 
age’for the last year has been 63.9 feet. 

The shaft is most substantially timbered from the top down, 
its inside dimensions being 17 feet 8 inches by 7 feet. It is di- 
vided into three compartments, two of which will be used for 
hoisting and the third for a pump and ladder way. 

At present only the middle compartment is used; the bucket 
is attached by hooks to the wire-rope, which passes through a 
cross-head fitting in guides. This eross-head is arrested in its 
motion about 50 from the bottom of the shaft, by two stops in 
the guides, and from this point, the buckets descend slowly to 
the bottom. The timbering is kept behind the bottom of the 
shaft about the same distance to avoid danger from blasting. 
The surface water, which is the only water in the shaft, serves 


_ to keep the timber moist, and so protect them from the dan- 
_ gers, both of dry rot and of fire. 


The hoisting plant was described in the last report, and is 
practically the same. A new 1} inch steel rope, and buckets 
to hold one ton each, have just been procured and will soon be 
in use. A feed water heater has been connected with the ex- 
hanst pipe of the hoisting engine, and effects considerable sav- 
ing in fuel. The air compressor plant consists of one Clayton 
and a single Rand machine. These are more than sufficient to 
supply the necessary air. In time the other half of the Rand 
compressor will be set up. 

The drills used have been Rand No. 4; but lately Rand’s 
new “Slugger” has been introduced with success. This 
machine does not cushion on the down stroke, and performs, by 
actual trial day after day, 25 per cent. more work than the 
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plain machine. he ventilation is excellent, one part of the 
shaft being carried up, by means of a timber frame, high 
enough above the rest to act as an upcast. 

The hoisting arrangements of the copper mines in general 
is admittedly behind the age, vide the use of long inclined 
shafts; and, if the Tamarack is finally used as a means of out- 
put for the lands owned by the company, it will show con- 
clusively the advantage of a vertical lift for material. Already 
in the Anthracite regions of Pennsylvania, the new breakers 
are over vertical shafts, and the cost of production is lessened 
greatly. : 

As is mentioned in the report of the Osceola, this company 
has purchased a tract of land on Torch Lake, about seven — 
miles from the shaft, and has surveyed a line of railway to the 
proposed mill. The mill, if built, will be about 80 feet above 
the lake, and will have the Hungarian river to depend on 
during a portion of the year for water. The railroad will run 
direct to the mill, avoiding the use of an incline with ropes. 


CALUMET AND HECLA. 


My assistant not being accorded the privilege of entering 
this mine, I have taken the following description of the plant 
and underground workings from the Engineering and Mining 
Journal. It was written by the editor of that publication, HE. 
Kirchoff, M. E., after a personal visit of inspection to the mine, 
and may be accepted as wholly truthful and reliable. I have 
slightly curtailed it on immaterial points, and have added the 
official statement of assets and liabilities at the end of the last 
mine year, 1883-4, 

Vhe Calumet & Hecla workings, from their origin and 
present system of development, may be divided into three sec- 
tions. Beginning from the north, where the property of 
the company adjoined that of the Centennial, we have the Cal- 
umet with shafts Nos. 5, 4, 3,2 and 1 in succession ; then fol- 
lows the Hecla mine, whose shafts, continuing in the same di- 
rection, follow one another in rapid succession to Nos. 1, 2, 3 
and 4, Farther south, and separated from the ground proper by . 
a stretch of about 3,000 feet of barren ground, are the Black 
Hills workings, opened by shafts Nos. 10, 11 and 12. In the 
aggregate, there is a total length of 13,350 feet on the vein, 
and the company possesses a sufticient area on the hanging-wall 
side of the vein to mine to any practicable depth. We may 
state here that surface ownership, in Michigan, carries with it 
the right of the mineral, and the ground into which the pay 
chutes of the Calumet and Hecla dip has naturally acquired a 
value that carries it near the figures held for the choicest city 
lots in our great cities. 
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The rich ground of the Calumet and Hecla is distributed in 
chutes, of which two are distinctly defined, the one, the main 
chute, between the Hecla shaft No. 4 and the Calumet shaft 
No. 3, and the other in the South End ground. The main 
chute does not take a direction parallel with the dip, but makes 
toward the north, at an angle to it of about 70 degrees, and 
shows a slight tendency to widen in depth. Calumet shaft 
No. 5, the latest addition to the openings at the end of the 
line, is just beginning to enter the chute, at a depth, on the 
vein, of about 3,000 feet. Then the lode appears to widen, 
rarely going below 12 feet and reaching upward of 20 feet, 
and for fully 1,000 feet to near the boundary line gives promise 
of a productiveness rivaling the more developed parts of the 
territory. This chute too, shows a northward dip. 

It is hardly possible to realize the enormous resources of this 
long stretch of productive ground. The principal work of ex- 
traction is now going on between the 15th and 23d levels, 
while there are blocked out in the Calumet and Hecla mines 
twelve additional levels having a back each of 93 feet on the 
lode that have not been touched. In the Black Hills ground 
there are nine levels, 99 feet apart on the lode from which not 
a single ton of ore has been stoped. The rock extracted from 
the openings has paid the entire cost of sinking, drifting, 
machinery, track, and equipments, so that the reserves in that 
mine, which would be famous the world over were it not for 
the wonders of its neighbor, are a resource of the company for 
the dim future that has not cost it anything. 

To sit down in cold: blood to compute the rock in sight in 
these mines, would be as unsatisfactory a proceeding as it 
would be tedious. A rough estimate, based on the most con- 
servative data, makes the total reserves equal to twenty years’ 
work at the present rate of production of 20,000 tons of ingot 
perannum. For years, the development-work has not only kept 
pace with the work of extraction, but has gained on it. The 
policy that has dictated the course thus persistently followed 
out is one of the advantages of which a trip through the mine 
fully explains. It makes the work of development entirely in- 
dependent of that of extraction. The mine being so dry in the 
lower levels that water must actually be taken down into them 
for the use of the drillers, and the levels standing for years 
without a stick of timber in them, there is practically no cost 
for maintenance, whilevon the other hand the great advantage 
of non-interference with the work of extraction is secured, an 
advantage that more than repays the interest on an investment 
for development-work that is trifling when it is taken into ac- 
count that the rock extracted probably more than pays for the 
direct outlay. A leading thought in laying out the whole 
plant and equipment of the mine has been to secure a steady 
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output or uninterrupted production. This has led to a duplica- 
tion of machinery throughout. With a mill crushing more 
than 1,400 tons of rock a day, and being equipped to increase 
to 2,200 tons, it is impracticable to provide storage capacity for 
rock to guard against stoppages of any one part of the vast 
and intricate equipment. Perhaps the only place where rock 
could be stored in any quantity would be in the chutes in the 
mine, and even that is limited by the requirements of the tim- 
ber-men. When once it has moved in its way out of ground, 
it must travel on until it is delivered into the stamps without 
lingering at any point or creating a clogging of the wheels that 
would be enormously expensive. It goes to the top of the 
shaft, is dumped into cars, is carried to the rock house, goes 
through the rock-breakers, is loaded into ears, and is conveyed 
by a locomotive to the stamp-mill. At the rock-houses, there 
is of course, storage capacity for two or three days, and prob- 
ably enough to provide for at the mill to cover the same period; ~ 
but the leading thought, as we have already pointed out, is 
steadiness and magnitude of production combined. ‘This of 
course, has involved a heavy expenditure for plant in many 
years of preparation during a period when the production was 
steadily increasing and the mine was steadily returning a heavy 
profit to its owners. Practically, the work is now done, and the 
mine, at the end of 1884, will be fully equipped to bring to the 
surface daily 2,500 tons of rock from a depth of 4,500 feet on 
the vein. With such an equipment, with a mine, as we shall 
see farther on, opened out far in advance of a number of years, 
all paid for out of earnings; with a rock carrying copper enough 
to bring the cost of its treatment far below any possible de- 
cline, it will be readily conceded, by even the most skeptical, 
that the Calumet and Hecla Company has before it a long 
career of prosperity. 

The vein which the Calumet and Hecla mining company is 
working dips on an average from 38} to 39 degrees, showing 
only comparatively slight variations. Its strike, too, is re- 
markably uniformly north 35 degrees east, and its thickness, 
considering the large amount of ground opened, fluctuates but 
little. It has been known to pinch to three feet and widen out | 
beyond twenty feet, but usually ranges from eight to fourteen 
feet. Thus far, no indications of any law in the distribution 
of the copper in the vein has been noticed. South of No. 4 
shaft, Hecla, a fault crosses the veing and a second one has 
been noticed farther south. They dip toward one another, so 
that the barren ground may prove to be simply a wedge. 
Neither of them threw the vein considerably; but they do ap- 
pear to affect its metalliferous contents, the ground between the 
two faults apparently forming the limits of the barren ground 
between the Hecla and the South End territory. The fault 
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near the Hecla shaft, we may here mention, is traceable on the 
surface by a slight ridge. The conglomerate that forms the 
vein varies from a fine grain to a very coarse aggregation, but 
no relation between the character of the conglomerate and the 
richness of the vein has yet been traced. Often the copper 
appears to have entirely displaced some constituent of this con- 
glomerate, and massive round boulders of solid copper, some- 
times a foot in diameter and fairly uniform in size, are found. 
We have seen drifts where these boulders were so frequent 
that the drillers were forced to abandon a number of holes. 
‘But usually the constituents of the conglomerate are practically 
_barren, and the copper appears to have mainly displaced its 
cementing material. Neither in the fine-grained nor in the 
coarse conglomerate does the copper show a defined tendency 
to accumulate at the hanging or foot-walls. It is sometimes 
found near the one, sometimes near the other, and sometimes 
quite uniformly distributed over the whole vein, and occasion- 
ally sheets of copper appear to work in to the hanging-wall. 
There are, of course, richer and poorer streaks of ground; but 
the “run of the mine,” if we may so term it, the entire amount 
of rock extracted by removing the whole width of the vein, is 
very uniform from month to month, and from year to year. 
It has been noticed in a general way that the rock seems to 
grow richer in depth, and we have seen in several points in the 
lowest levels some of the finest faces of copper rock in the 
mine. 

The general average width of the stopes may be put down 
at a minimum of eight feet, though in the Calumet ground 
through which we went it is apparently nearer twelve feet. In 
the Black Hills or South End mine, the vein is wider, averag- 
ing nearer fourteen feet. The average yield of the Calumet 
and Hecla rock is fully 4.5 per cent. of ingot copper, while that 
of the South End is about 3.5 per cent. of ingot. In the latter 
territory, however, the increased width fully compensates for 
lower grade, the product of a running foot of the stopes yield- 
ing a larger quantity of metal. 

Some time since, a cross-cut was driven into the foot-wall 
country from a point on the 9th level, north of No. 4 Hecla: 
shaft, its total length being 2,525 feet. At 138 feet, it struck 
a 19-foot amygdaloid vein; at 458 feet, a 10.5-foot amygda- 
loid; at 529 feet, a 43.7-foot ‘amygdaloid; at 730 feet, the 
Osceola amygdaloid, 48.6 feet thick; at 947 feet, a 20-foot 
amygdaloid bed; at 1,005 feet, a 6-inch calespar vein; at 1,156 
feet, a 10-foot amygdaloid; at 1,490 feet, an 18-foot amygda- 
loid and a 63-foot conglomerate, the Kearsage vein; at 1,906 
feet, a 23-foot amygdaloid bed; and at 2,062 and 2,140 feet re- 
spectively, a 25 and a 30-foot amygdaloid bed. Of all these, 
the Osceola amygdaloid alone seemed promising when cut. 
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All the workings are in the vein, the shafts being sunk in it. 
The mine is opened out by drifts 60 feet apart vertically, or . 
93 feet apart on the dip, in the Calumet and in the Hecla 
mines; while in the South End mine, the drifts are driven at 
distances of 65 feet vertically, or about 99 feet on the dip. 

All the drifts in the mine are driven seven by seven feet, with 
power drills, by contract, each drilling gang of four men being 
paid from $11.50 to $15 per running foot, and being charged 
with wear of steel, candles, Hercules powder, and supplies. 
The advance per month of course, varies considerably, averag- 
ing from 35 to 55 feet, attaining, however, as much as 93 feet ° 
in one case in a drift into the hanging country. ‘There are in 
use in the mines, on an average, 75 Rand drills, the total equip- 
ment being about 100 drills. The system of repairs is an ad- 
mirable one, being done in the machine shops of the company 
where duplicate parts are always on hand. Before erecting the 
repaired drill underground, it is tested on the surface. Expe- 
rience, we may add, has shown that for the rods, high carbon 
steel is best. The drifts are throughout equipped of late with. 
steel rails of a comparatively heavy section for a mine road, 
and the rock is taken to the nearest shaft on tilting-cars with 
open ends, by trammers, who are furnished supplies. The prox- 
imity of shafts to one another makes the average haul a com- 
paratively short one. Sinking is similarly done under contract, 
two drills generally working together. The price paid ranges 
from $32 to $36 a foot, the advance made being from 28 to 35 
feet a month. The rock is in many cases hoisted to the level 
above by means of a bucket and a winch, driven by compressed 
air. These winches have a 7-inch cylinder, and 7-inch stroke, 
and are built at the machine-shops of the company. When- 
ever practicable, they are placed between the shaft and the 
winze nearest it, and are thus made toserve both at the same 
time. The stoping is done by power, using the winze as a 
starting-point, and working both ways from it to the shaft, 
leaving a pillar near the latter, which varies from 10 to 14 feet, 
and allowing a pillar under the level above of from 6 to — 
10 feet, according to the character of the roof and the impor- 
tance of the level as a conveyer of water. Each single lift of 
the stopes is driven to the boundary of the section, and is fol- 
lowed with the most scrupulous care with timbering that for 
its massiveness is almost unparalleled in mining. Every foot 
of rock of the vein is removed, its thickness varying in the 
slopes of the Calumet mine—every one of which in active opera- 
tion we visited—from 8 to 18 feet. In most of the stopes, the 
hanging wall is weak, though to the eye of a visitor it seems 
to stand very firmly. Those in charge of the mine, however, 
appear to live up better than any underground captains whose 
work we have watched to the first rule in timbering, that the 
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time when supports must be put in is before any movement of 
the roof can take place. The system followed is in a general 
way to timber up sections of from six to eight sets length on 
the strike alternating with free chutes, or “mills,” through 
which the rock is thrown to the level below. The timbers, 
which are from 2} to 3 feet in diameter on an average, are 
placed side by side, prop by prop, in many places, and are often 
in heavy ground provided with from 12 to 14 feet heavy caps 
or “ wall-plates.” In some localities, alternate sets are made 
up of a sill, a series of short props resting upon it, followed by 
an intermediate sill upon which rests a second line of props 
abutting against a wall-plate. At some points, the props are 
not placed in lines immediately following one another on the dip, 
but alternate with heavy timbers or sills laid one above the 
other. Altogether, the timbering in the stopes is unparalleled 
for its strength, and the facts that the large vein is removed 
without leading to the admixture with the ore of anything but 
a trifling amount of hanging rock, that the old stopes seem to 
stand for many years without caving, and that accidents by 
reason of falls of the roof are almost unknown, are proof that 
the system thoroughly and successfully deals with the problem. 
How enormous the pressure is when once a movement, however 
slight, has set in, was strikingly illustrated in one level when 
the timbering was being strengthened. At the point in ques- 
tion, a few three-foot props were showing signs of weakness, and 
one about twelve feet long was beginning to exhibit the de- 
struction of its fibres in the middle of its length by their as- 
suming the form of an S$ for about an inch. The cost of tim- 
bering is, therefore, one of the heaviest items in the expendi- 
ture of the mine, being not less than 10 per cent, of the entire 
mining cost. It practically monopolizes the hoisting shafts of 
the mine during the day, and requires a large force which works 
in gangs under a timberman. ‘The rock accumulating in the 
mills is loaded on cars and trammed to the shafts, where it is 
dumped into skips of very heavy design, weighing about two 
tons, and having a capacity of from 3,600 to 3,800 pounds. A 
good deal of the rock comes down in very heavy masses, and 
special gangs of men are kept busy traveling through the 
mine and blasting them, either by laying a cartridge on them 
and tamping with a little clay, or by drilling holes of suitable 
depth and firing. Quite frequently the drilling work in levels, 
shafts, and stopes is seriously impaired by striking nodules of 
solid copper,which entail the abandonment of the hole. 

The system of contracting for stoping is peculiar, The men 
are paid for the fathom of 216 cubic feet, from #11 to $13; 
but in many cases the full width of the vein is not counted. 
Thus, in a 14-foot, vein, only 12 feet thickness may be counted, 
sometimes only 11 feet, according to the character of the rock, 
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the manner in which it comes down, ete. A fathom of 216 
cubic feet furnishes from 18 to 19 tons of rock. All the shots 
in the mine are fired by special gangs of blasters. 

Beginning at the north end, we have Calumet shaft No. 5, 
which has nearly reached the 30th level, where it is just about . 
entering more kindly rock, and it promises to reach the Calu- 
met chute at an early date. It is a wide shaft, 17 feet by 8 
feet, and is equipped with two tracks for hoisting, and will in 
time become one of the principal shafts on the lode. At a dis- 
tance of 1,115 feet south of it, is No. 4 shaft, opened out to the 
32d level, in dimensions of 12 by 8. It is equipped for hoist- 
‘ ing with one of the new drums. Distant from it 445 feet is 
No. 3, opened down to the 32d levei and now sinking to the 
33d, being a hoisting shaft through which the rock is lifted 
with the great speed incident to the introduction of the new ~ 
Leavitt drums. It also is 12 by 8 feet. The distance from 
Calumet shaft No. 3 to No. 2 is 400 feet. Besides being used 
for hoisting, it is used principally as a pumping-shaft, there 
being seven force-pumps, all having a 9-foot stroke, while the 
diameter of the plunger increases from 7 inches, at the lowest, 
the 25th-level pump, to 12 inches for the pumps on the 22d, 
18th, 14th, 10th, and 6th levels, and to 14 inches for the 3d- 
level force-pump. ‘The mine makes most of its water between 
the 14th and 18th levels. It was practically dry at all the 
lower points visited by us in the beginning of June. The 
pump is run at about from 5 to 7 strokes a minute, and has 
been able to handle all the water, even in the spring. A neat 
arrangement is provided for moving the valve chamber cover, 
which is lifted by screws until it can be hung in trunnions and 
run out of the way on an overhead track. Between the shafts 
3 and 2, is the man-engine shaft, which passes directly through 
the stopes, being secured by very heavy timbering. Practi- 
cally the man-engine shaft fulfills the functions of the usual 
winze between two shafts, being the starting-point of the 
stopes for the ground between the 3d and 2d shafts. The 
man-engine rods are 12 by 12-inch timber, 28% inches apart 
from center to center. At intervals of 300 feet, more or less, 
their weight is carried by a 2-foot sheave over which a link of 
chain passes. The lift is 10 feet, and the average speed is six 
strokes a minute. At intervals, the rods are fitted with small 
wheels running on a track of suitable length. The man-engine 
- works smoothly and well, and admits of the ascent and descent 
simultaneously of a shift. No. 1 Calumet shaft is 415 feet 
from No. 2, and has reached the 32d level. It is still hoisting 
with the small drums. The distance between the Calumet No. 
1 and the Hecla No. 1 shaft is 610 feet, the shaft having gone 
to the depth of the 32d level. Between these two shafts, is 
the Hecla man-engine shaft. No. 1 is followed at a distance 
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of 370 feet by No. 2 Hecla shaft, both being equipped for 


hoisting, to which service Nos. 3 and 4 are also devoted, fol- 


lowing one another at a distance of 650 and 405 feet respect- 
_ively. No. 3 shaft has been sunk to the 25th level, while No. 
4is down to the 9th. Until the recent purchase of the Frue 
40 and 80 tracts, these shafts had reached the boundary of the 
Calumet and Hecla property; but now, of course, they are 
open to development. In the stretch between the No. 4 and 
No. 10 Hecla shafts, 3,350 feet in all, there are two shallow 
shafts of minor importance. There are two faults, one near 
the former shaft, and the other not far from the latter, which 
seem to have cut off the ore, the ground between them being 
practically barren. No. 10 shaft is the first of the South End 
or the Black Hills territory, where practically a new mine is 
developing. It is connected on the 5th level by a long drift, 
recently put through. The South End has three shafts—No. 
10, down to the 3d level; No. 11, 800 feet distant from No. 10, 
is sunk to the 9th level; and No. 12, 480 feet from No. 11, de- 
veloped to the 8th level; each level being 65 feet vertical lift. 
Sinking and uprising from different levels is now going on to 
carry No. 10 to a greater depth. Measured on the 5th level, 
the distance from the shaft to the south boundary is 400 feet, 
while the north boundary is 3,700 feet from No. 5 Calumet 
shaft. Roughly, therefore, the company possesses 13,335 feet 
in the vein, and as it happens embraces all the known rich part 
of this conglomerate belt, since efforts to work it in the 
Osceola territory to the south and in the old Schoolcraft now 
the Centennial territory in the north have proved failures. 
Using the shafts as the points of division in this long 
stretch of ground, the surface plant may be grouped as fol- 
lows, beginning again at the north end. Calumet shaft No. 
5 has an independent engine, and is equipped with a Guibal 
fan, 30 feet in diameter. We may mention here, that it is 
run only a few days in the year, the ventilation in all parts 
of the mine being excellent. Between No. 5 and No. 4 Calu- 
met is the Calumet rock house, into which all the rock 
hoisted from Nos. 2, 3, 4, and 5 shafts is conveyed by means 
of a trestle-work and an endless rope, the drum-house being lo- 
cated between No. 4 and No. 3 shafts. Between No. 3 and No. 
2, is the main Calumet hoisting and compressor engine house, 
of which we shall speak in detail farther on. The gear-house 
. is between Calumet No. 2 and No. 1 shafts, from which the 
Calumet and Hecla man-engines and pumps are driven. Be- 
tween Calumet shaft No. 1 and Hecla shaft No. 1 is the Hecla 
man-engine house. The main machine-shop of both mines, and 
the locomotive-house, are located between Hecla shafts Nos. 2 
and 3, and near it is the Hecla rock-house. Between shafts 
Nos. 3 and 4, is the Hecla main engine-house, in which the 
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hoisting and compressor plant are located, driven by the 
“Frontenac” engine. For the South End, an independent 
hoisting-engine is placed between No. 10 and No. 11 shafts. 
It will be noted therefore, that the entire plant is duplicated, 
‘making both the Calymet and the Hecla mines fully and inde- 
pendently equipped each with a hoisting plant, a pumping-en- 
gine, and a man-engine. 

The main Calumet engine-house has its chief motor, the 
“Superior,” which was started after our visit, and ran for a 
couple of weeks very satisfactorily. It was stopped for some 
slight modifications in the air-pump valves, and will probably 
be running by the time that these lines reach our readers. It 
is a compound beam-engine of the Leavitt type, with 70-inch 
low-pressure cylinder, 40-inch high-pressure steam-cylinder, 
with 6-foot stroke and Leavitt superheater. Running at a 
speed of 56 revolutions and with a steam pressure of 135 
pounds, it develops an economical horse-power of 2,500, while 
its ultimate capacity is 4,700 horse-power, when running at 60 
revolutions a minute. The engine has two 45-ton fy-wheels 32 
feet in diameter. Coupled to the main shaft of the engine, 
which is 18 maximum and 14 minimum inches in diameter and 
in all 130 feet long, are two pairs of Rand compressors with 36 
and 32-inch cylinders and 5 and 4-foot stroke and four hoisting- 
drums, two of older type, 10 feet in diameter, 12-foot face, 
coiling 3,000 feet of rope and driven by V friction-clutch gear- 
ing, and two 20-foot Leavitt drums, engaging by means of an 
Osgood & Blessing hydraulic clutch. They carry 4,000 feet of 
inch and a quarter rope, and hoist at a speed of 1,080 feet a 
minute. The hydraulic clutch is so thoroughly under the con- 
trol of the engineer that it lifts the load gently and without 
shock, and that the full speed is attained after the skip has 
been hoisted a few feet without causing the heavy jars that are 
so destructive to hoisting ropes. We have watched the work 
of the drum as evidenced by the movement of the skip under- 
ground, and are convinced that the hydraulic clutch is far su- 
perior to the ordinary contrivances in use at mines. At present, 
two of the old drums have been removed, and two new ones 
are to be put in their place, all this work being done while the 
old drums are running at one side and. the pair of new ones on 
the other side. The plant will finally consist of six Leavitt 
drums, each capable of carrying 4,000 feet of rope. The drums 
are grooved, not in sections, as heretofore, but as a whole 
mounted on their shafts. They weigh 60 tons each. The 
“Superior” will also drive by wire rope transmission, over 15- 
foot sheaves, the machinery in the gear-house, to which we 
shall refer presently. In this main engine-house, there are two 
reserve engines, one driving the compressors, a Corliss, with 
30 by 48 cylinder, running 50 revolutions a minute, and the 
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second, at the other end, driving the drums, which is a hori- 


zontal Leavitt engine, 40 by 60-inch cylinder, running at a 
speed of 50 revolutions. This engine-house, we are convinced, 
has no rival for its size in this country, in the magnitude and 
beauty of its machinery and the enormous work it is called 
upon to perform. Considerable trouble has been experienced 
here, as well as at other points, in the surface plant of the mine, 
with a material for the foundations that proved very unsatis- 
factory after being in use for some time. It is a sandstone, 
quarried near the railroad leading to the mill, which, when 
tested, showed itself capable of resisting a crushing strain of 


5,500 pounds per square inch. After remaining in the founda- » 


tion for some time, however, it begins to exhibit a shrinkage 
nearly equal to that of pine wood, and a number of cracks 
appear in thestone. This has made it necessary to take out 
the foundation in many cases, and to replace it with concrete 


and a capping of Cape Ann granite. With these changes, and. 


with the very heavy bed-plates used throughout in all the ma- 
chinery, the plant possesses a solidity more than equal to any 


' tax upon its permanency. Steam is furnished to the engines in 


the Calumet engine-house by three boilers designed by Mr. 
Leavitt, and built by Messrs. Kendall & Roberts, of Cam- 
bridgeport, Mass. They are covered with a mixture of sawdust 
and plaster of Paris, which has proved to be an excellent and 
cheap non-conductor. Near the boiler-house is a large coal- 
shed. 

Between Calumet shafts Nos. 2 and 1 is the gear-house, con- 
taining the machinery for driving the two man-engines and 
pumps. At present, it is run by a Porter-Allen engine, with 18- 
inch cylinder and 3-foot stroke, running at a speed of 192 revo- 
lutions. In the future, this engine will be merely a reserve, 
the machinery to be driven from the “Superior” by wire rope 
transmission. The sheave at the gear-house is 15 feet in diame- 
ter, and will make 1334 revolutions a minute. A clutch is pro- 
vided on the sheave shaft to throw it in and outof gear. From 
the main Porter-Allen engine shaft, provided with a clutch, the 
power is transmitted by a belt to a second main shaft, from 
which, by cog-gearing, it is transmitted to the four shafts to 
which the cranks of the two man-engines and pumps are at- 
tached. By heavy connecting-rods, the motion is transmitted 
to rockers, the two Hecla rockers being mounted on hollow 
shafts 32 inches in diameter and 40 feet long, made of gun- 
iron, in order to carry them into line with the shafts. From 
the rockers, woodenmrods transmit the power to the bobs at the 
shafts, to which the pump and man-engine rods are connected. 
Every one of the four shafts is provided with Robertson 
clutches to throw it in and out of gear. The entire plant is of 
exceedingly massive and substantial character, gun-iron cast- 
ings being the material used for the bobs. 
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The Hecla engine-house, containing the machinery for the 
Hecla mine principally, is, like the others, a fine brick strue- 
ture, and roomier than the Calumet building. The main en- 
gine, recently completed, is the “Frontenac,” a Leavitt com- 
pound engine of the latest type, embodying all the modifications 
of detail, suggested by the experience with the others. The 
Frontenac has a 272-inch high pressure cylinder, a 48-inch low 
pressure cylinder, a 6-foot stroke and a 25-foot fly-wheel weigh- 
ing 61,300 pounds. It was started early in June, and, driven for | 
the first time, accomplished the feat of running without aload 
at a uniform speed of 60 revolutions a minute, with a steam _ 
pressure of 110 pounds, and throttle wide open. The engine 
drives the four hoisting-drums of the Hecla end, each 24 feet 
in diameter and coiling 3,000 feet of rope. These drums are of 
more recent pattern than those displaced by the Leavitt drums at 
the Calumet end, but still do not, in elegance of design and 
efficiency, compare with the latter. They are driven by V fric- 
tion-gearing, the shaft being bodily lifted until it engages. 
Until quite recently, these drums were driven by a 30 by 72-. 
inch Corliss engine, which will now be held as a reserve. The 
Hecla mine has one pair of 28 by 48-inch Rand air-compressors, 
until recently driven by a Corliss engine, but now to be run by 
the “Frontenac.” We understand they will be displaced by 
larger compressors of the same make. The “Frontenac ” will 
also drive the machinery in the small but very well-appointed 
machine and repair shop close by, in which all the current 
repairs in machinery and in the rock-drills are made. 

The rock as hoisted from the mine is taken automatically, by 
an endless hemp rope, driven by a small-engine, on a trestle- 
track, which overcomes any difficulties due to heavy-snow falls, 
to the rock-house of the Calumet and to that of the Hecla. At 
these rock-houses, the rock is reduced by rock-breakers to a 
size not exceeding that of a fist. The largest pieces are broken 
by a Hodge & Christie hammer and then put through a very 
large rock-breaker. The run of the mine is passed through 
rock-breakers of ordinary size, of which there are seven at the. 
Calumet rock-house and five at the Hecla rock-house. The 
South End mine is not yet equipped in this manner, the rock 
being dumped until wanted, and thus at the present time act- 
ing as a reserve. The Calumet rock-house machinery is driven 
by a small horizontal engine, the rock being delivered into 
chutes from which it drops into the railroad cars. At the 
Hecla rock-house the bins are of greater capacity and are capable 
of storing fully two days’ supply. The rock-house machinery 
will, in the future, be driven by the Superior and the Fronte- 
nac respectively. Now, nearly all the run of the mine, a good 
deal of the fine, and all the coarse,is put through the crushers, 
which could be more steadily supplied with material requiring 
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actual work, if the rock as it comes from the mine were 


dumped on a grizzly screen. It is likely that at no distant 
date this part of the plant will undergo the remodeling that 
it needs. 

. The entire surface plant is supplied with water by the water- 
works, situate at a pond in the hanging country of the lode at 
some distance from it. The water-works are equipped with a 
splendid small Leavitt compound pumping-engine, having an 
11% inch high pressure, and a 24 inch low pressure cylinder, 4 
foot stroke and 17 inch plungers, with a capacity, running at 
37 revolutions, of 5 million gallons. As a reserve, there is a 
Worthington pumping engine, with 14 and 24 inch cylinders, 
3 foot stroke, and 20 inch plungers. The water is furnished 
through a 16 inch main to a stand pipe, 80 feet high, located 
near the Calumet engine house. The mine pumps deliver into 
the pond, and no trouble from scarcity of water has been ex- 
perienced even in the driest seasons or in winter. 

It will be seen, therefore, from this hasty sketch, that the 
surface plant is on a magnificent scale, and is so arranged that 
its equipment is for two mines independently, and that through- 
out there are engines in reserve fully capable of carrying on 
the work at an hour’s notice. One point that might possibly 
strike unfavorably those mining engineers conversant with the 
handling of enormous quantities of material in European and 
American collieries is, that the rock is hoisted in skips, by single 
ropes, without taking advantage of the weight of an empty 
descending skip, to counterbalance that of the one ascending. 
This might be particularly objected to because the dead weight 
of the skip seems disproportionately great as compared with the 
load carried. The leading cause for this apparent neglect of 
an important source of economy is, we take it, the fact that 
the dimensions of the old slopes are too small to admit of 
double track. That this is the case, is indicated by the fact 
that the latest shaft sunk, No. 5, is considerably larger than the 
others, and is equipped with a double track. 

Another point that might lead to a diversity of opinion is 
the general plan of concentrating the machinery plant, while 
scattering the work of hoisting over a long line through a num- 
ber of slopes, thus necessitating the use of long lines of wire 
rope above ground. It might be urged that it would be better 
to concentrate the hoisting in one or two main slopes or shafts, 
with cages, casting off the skips, and using rolling stock that 
is filled at the “mill” underground, and is dumped at the rock 
house in the immediate vicinity of the main shaft. The advan- 
tages would be a reduction in the dead weight and a saving in 
the cost and maintenance of ropes. Aside from the fact that 
this would involve a greater expense for underground tramming, 
and that the great number of levels from which hoisting goes 
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on would make the constant changes troublesome, there is one 
great leading fact that operates against the centralization plan, 
and its principal advantage is the saving of the cost of main- 
tenance of a number of shafts instead of one. That fact is, 
that in the Calumet and Hecla mines enormous quantities of 
timber must go into the mine. We have therefore two of trans- 
portation, if we may so term it, one of rock out of the mines 
and one in an opposite direction into the slopes, which are in 
danger of constantly conflicting with one another. First of 
all, it would not be good practice to haul sticks of timber 
three or four feet in diameter and from 10 to 20 feet long, for 
any distance, when it can be done cheaper on the surface than 
underground. Therefore a number of shafts in close proximity 
to one another becomes an economy instead of a waste. Then 
hoisting rock must be practically suspended while the timber 
is going in, and although the weight of the latter is not nearly 
equal to that of the former, its unwieldly character calls for so 
much time in handling that it occupies nearly all the shafts 
during the day, while the night is devoted to hoisting. Nor 
would it be possible to use a number of slopes simply for low- 
ering timber while one shaft was steadily employed on rock, 
because transportation of the levels would be seriously inter- 
fered with by the movement of timber. The system em- 
ployed is therefore peculiarly adapted to local circumstances, 
and the employment of large engines is rendered more econo- 
mical still by the fact that they have a steady, uniform mini- 
mum load in driving the air-compressors and other machinery. 

The mine is connected with the mill by a railroad equipped 
with five twenty-ton locomotives, kept in repair at the ma- 
chine shops of the company. The cars, with drop-bottoms, 
carry an average load of 4.2 tons, and are made up into 
trains averaging 40 cars, a train leaving the mines every hour, 
approximately. The grade is a heavy one, making a max- 
imum of about 190 feet down to the mill, an@ has a num- 
ber of pretty sharp curves. It reaches the head of an incline 
at a distance of four miles. At the incline the cars are 
uncoupled in series of five, and are drawn to the incline by an 
auxiliary stationary engine. The rope runs over a sheave, the 
full cars carrying the empties up, together with any cars loaded 
with timber, coal, or machinery that may be shipped to the 
mine, and in winter, with the product of the mineral of the 
mill, for transhipment at the mine, via the Mineral Range 
Railroad, to the smelting works at Hancock. The railroad, for 
the greater part of the way, passes through woodlands, and is 
without cuts, so as to prevent any drifting of snow. It is pos- 
sible to keep it clear with a snow-plow, pushed by the weight 
of a heavy rock train behind it. At the foot of the incline the 
cars are carried by rope drawn by a special engine to the bins 
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of the two mills, the Calumet on the right and the Hecla mill 
on the left, both being on the bank of Torch Lake, accessible 
to water transportation in the summer. 

The mills are now in process of reconstruction on a scale 
commensurate with’ the capacity of the mine. When _com- 
pleted, the plant contemplated will be based upon.the crushing 
capacity of ten Leavitt stamps, with one in reserve at each of 
the mills, making twelve in all. These ten stamps, each of 
which will have an average crushing capacity of 225 tons a 
day, will represent an annual demand for ore of 675,000 tons, 
equivalent to an output per annum of fully 30,000 tons of ingot 
on the basis of 4.5 per cent rock. The average of the rock in 
1883 was slightly above this. As at the mine, this expansion 
of the plant is to be carried on while the existing equipment is 
keeping up its present average record of 2,100 tons per month 
of mineral. At present there are in the Calumet mill two 
Leavitt and three Ball stamps, and in the Hecla mill two Leavitt 
and one Ball head, one of the latter class being removed to 
make way for an additional Leavitt stamp. At the Hecla mill 
ah extension is now building, and the foundations will be put 
in, in course of the summer, for three additional Leavitt stamps, 
for which a part of the machinery is on the ground; while in 
the Calumet mill the three Ball heads will be similarly dis- 
placed. With the present equipment of four Leavitt heads, 
having a capacity of 225 tons a day, and four Ball heads, aver- 
aging 165 tons per day, approximately, the mill treated an 
average of 1,411 tons a day during the month of May, making 
2,265 tons of mineral during the month. The Ball heads have 
been repeatedly described, and need no special mention now. 
The Leavitt heads will be referred to in detail in a paper by 
Mr. Coggin, manager of the mill, before the American Society 
of Mechanical Engineers. Mr. Coggin has made their works a 
special study, and has devised an ingenious method of deter- 
mining the velocity of the piston at any part of the stroke, 
which, in connection with a thorough system of indicator dia- 
grams, has been avaluable guide in carrying the machine to its 
present high standard of efficiency. 

The valve gear has been somewhat modified, and other 
changes have been made that have all contributed to reach the 
saving of over 39 per cent in steam consumption, as compared 
with the Ball stamp. One of the Leavitt stamps has reached 
a duty of 234 tonsa day. The Leavitt stamps are run with a 
steam pressure of 90 pounds, cutting off at about two tenths, 
with a receiver pressure of 55 pounds, making 90 blows 
a minute. The velocity of the piston is, for the greater part 
of the blow, about 17 feet, the weight of the shoe being, when 
new, 600 pounds. It wears down to make half its weight in 
from 54 to six days. The rock is crushed through a 3-16 inch 
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screen, made of steel plate, being the ‘‘common™” steel of the 
Crescent Steel-works. The new plan contemplates the erection 
for each head of four sets of washing machinery for each 
stamp, each set consisting of four Coggin separators, the prin-- 
ciple of which was described in a recent paper before the 
American Institute of Mining Engineers. In the Hecla mill 
there will be 168 Collum jigs for dressing and 96 for rejigging; 
while the Calumet mill will have 112 machines for dressing 
and 64 for rejigging. In each mill, there will be six 5-stamp 
batteries of the California pattern, 750-pound stamps and 6- 
inch drop, which will be used for restamping and rewashing 
the waste sands. For the treatment of slimes, the ordinary 
round rotating buddle, with water-spray discharge, has proved 
more efficient than the Evans buddle generally used in Lake 
Superior copper dressing works. 

As in all other parts of the enormous plant, the stamp-mills 
are equipped with duplicate machinery, so that there will be no 
possibility for stoppage of work through break-downs, how- 
ever unimportant. Accordingly there are two driving-engines, 
one the “Krie” and the other the “Wabeek,” the latter having 
formerly served as the hoisting-engine on one of the Hecla 
shafts. The Erie is both a driving and a pumping engine, 
being of the compound Leavitt vertical type. It has an 11} 
inch high-pressure cylinder, a 24-inch- low-pressure cylinder, 
and 43-foot stroke. With 100 pounds steam, and running at 
a speed of 463 revolutions, it develops 200 horse power. 
With two 163-inch plungers, and 23 inch buckets, it has a 
pumping capacity of 10,000,000 gallons. It drives all the 
washing machinery in the stamp-mills and tail-houses by wire 
rope transmission, the main rope, which runs on a splendid 
sheave 13 feet in diameter, running at a speed of about a mile 
a minute. The “Wabeek” will be the main driving engine, 
being just in the course of erection after some alterations. It, 
also, is a Leavitt compound engine, with 22%-inch high pressure 
and 38-inch low-pressure cylinders and 5-foot stroke, and when 
running at 45 revolutions will develop over 600 horse-power. 
The main pumping engine is the Ontario, a Leavitt compound 
engine with 174-inch high-pressure cylinder, 36-inch low-pres- 
sure cylinder, and 5-foot stroke. Running at a speed of from 
20 to 30 revolutions a minute, with steam at a pressure of 100 
pounds, it is capable of pumping 20,000,000 gallons of water 
aday. As a reserve, the water works possess a Brown 18 by 
48 horizontal engine, geared to a pump having a capacity of ° 
20,000,000 gallons a day, when running at 25 revolutions a 
minute, the pump having a 6-foot stroke and 36-inch plunger. 
This plant is furnished with steam by a nest of ‘“ Elephant” 
boilers, 30 inches in diameter and 44 feet long. A new boiler, 
built by the Dickson Manufacturing Company, of Scranton, is 
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to be put in, having a 90-inch shell, being 34 feet long, and 
with a heating surface of 2,800 square feet. It is rated at about 
700 horse power. For the Calumet stamp-mill, there is a plant 
of “Elephant” boilers, while the Hecla mine is furnished with 
steam by four locomotive boilers, 6 feet 8 inches in diameter 
and 32 feet long, with 1,800 square feet of heating surface in 
each. ‘The mill has a fire- engine and fire service, a machine 
shop and a cooper-shop. It is accessible by boats drawing 13 
feet of water, and is the main receiving station for coal and 
machinery, and the principal shipping point by lake of “ min- 
eral.” The work is thoroughly systematized. 

This brief sketch may serve to convey some idea of the mag- 
nitude of the operations of the greatest and most successful 
metalliferous mine in the United States, and may aid in form- 
ing some conception of the brilliant future still before it. For 
the richness and magnitude of its ore body, for developed 
reserves, for completeness and efficiency of its mining and 
crushing plant, the high quality of its product, the low cost of 
production, and its exceptional financial position, it stands un- 
rivaled among the mining enterprises of the world. The 
credit for having carried the mine to its present point is due to 
the concerted efforts of Prof. A. Agassiz, the President, and 
his staff at the mine, Mr. J. N. Wright, Agent; Mr. J. Duncan, 
Assistant Superintendent; captains Hoatson, Daniels, and 
Wills, in charge of the underground work; Messrs. L. S$. 
Woodbury and J. Ramsey, the former mechanical engineer of 
the Hecla mine in charge of the machine-shop, and the latter 
in charge of the Calumet machinery; Mr. F, G, Coggin, super- 
intendent of the stamp-mills; and captain West, formerly of 
the Coast Survey, who has systematized the topographical 


-work and the underground surveying of the property of the 


company. Mr. E. D. Leavitt, Jr., of Cambridgeport, Massa- 
chusetts, is consulting engineer. 
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ISLE ROYALE MINE. 


The Isle Royale mine is owned by a party of men in the 
East who do not desire it at present to be actively operated, 
and, although the property is good, but little is being done, 
and the mine is full of water up to the first level. 

During the past year the agent, Mr. Graham Pope, has done 
a small amount of exploring on the vein, and has made a most 
excellent showing. At the north end of the Isle Royale vein, 
he has sunk a shaft forty feet, which has passed through con- 
siderable small mass copper in calcite. If this shaft shows 
good copper for a depth of 100 feet, Mr. Pope will unwater the 
mine to the sixth level and start exploring that block of ground 
lying between shafts No. 5 and 8, All this ground was aban- 
doned years ago as poor; the drifts had all been run close to 
the foot, and this proving poor, the ground was not touched. 

The Isle Royale lode is a hard, firm amygdaloid, carrying a 
large amount of mass and barrel work. There are occasionally 
found bunches of epidote and of calcite. 'The mine has yielded 
during her career 375 lbs. of copper to the fathom of ground 
broken. 


GRAND PORTAGE MINE. 


The low price of copper, and the disinclination of the owners 
to put more money into the mine at present, has caused a ces- 
sation of work in this very promising property. 

I visited the two mines, the east and west lodes, last 
January, and found that the veins were looking well at all 
points; large quantities of stamp rock and horns of barrel work 
were visible on every side. 

A new boiler had been provided at the hoisting house on the 
west lode, and work was progressing in a satisfactory manner. 

During the year 1882-1883, 1514 feet of sinking was done 
in the shafts; in the winzes 320} feet. The drifting amounted 
to 1,367 feet. From stopes there were removed 2,184 fathoms 
of ground. 

I was unable to get any definite figures of the work done at 
the mill. The general product was 40 tons of mineral per | 
month—a very good showing. The rock averaged 2 per cent. 
of mineral, according to the statement of the company, which 
would make the amount stamped per day about 40 tons. The 
mineral ran high in copper, 80 per cent. being the record—the 
highest on the Lake, the Osceola excepted. 


GENERAL RESULTS, 1883. 


Niamber ofstathome stopedacr massacres eee eee ee ee 2,184 
Costor stoping pertathomiay. .- cece ce hee eee eae $17 87 
Number offectisunke shaktsiw coc cee eee ee eee 151 


t 
Cost of: shaftsper foots. Sat acavecieseieerins Hose ee eee $28 52 
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INGIMBDER OlLeet GUNK, WANZES, | ex cnew cvs pene eee Comeccb oct 3204 
WOE TO MewiNZESy PClALOOly sa) h dfeicscie untekaus Aw eg eae AE ee $12 18 
INMimibetrommeetaninted nina isc otk ke ee cae bc oko eacks. os loek lee 1,867 
BOP ROOEITES DET LOOT. eins sits une psi) ot 3s acictaaut.setegncan $16 10 


All of the above figures are on the basis of hand labo 
alone, no machines being used. ‘ 
Captain Berg has charge of the property. 


‘ HURON MINE. 


During 1883, and till nearly the present time, the Huron 
plant has been practically under construction. It is now pro- 
ducing copper regularly, and the mining people of Lake Supe- 
rior have great confidence in it. The Huron has ten shafts; 

of these, Nos. 10, 8 and 6 are in active use. They do not all 
run in planes parallel to each other, shafts Nos. 10 and 8 
slightly converging. No. 10 shaft is the most southerly and 
is operated by a distinct engine; the rock hoisted is at present 
teamed to a chute near No. 8. Shafts Nos. 6 and 8 are run by 
a vertical engine operating two drums with V friction gear. 
The rock from Nos. 6 and 8 is dumped on the rock-house floor, 
where it is sorted and the large pieces.crushed in rock-breakers, 
The fine rock is run into cars which are pushed by hand power 
to two chutes near the shaft-house. From these the rock is 
dumped into the mill-cars. 

The railroad leading to the mill from the chute near No. 6 
is about a quarter of a mile in length in a straight line, that 
from No. 8 joining it a short distance below No. 6 chute. 
The railroad is provided with a small hoisting engine, at its 
end near No. 6, and the cars run by gravity to the mill, trail- 
ing the rope after them. At the mill they are hoisted to the 
top of the bins, over a trestle incline, by a small engine. 
The empty cars are pulled back up the track by the engine 
at the head of the long incline, the cars for No. 8 being left 
at the switch and hauled thence by horses, At the top of the 
mill the cars, which are end-dumping, discharge their contents 
on an A shaped ridge, one-half going to each bin, of which last 
there is one for each head. 

During the past year there has been added, since the agent’s 
report, one new boiler for the engine at 6 and 8. There has 
also been put in one half of a duplex compressor, built by 
the Portage Lake Foundry and Machine Works. The mine 
has, in addition, a duplex compressor, built by Rob’t. Allison, 
Port Carbon, Pa. 

At the mill extensive additions have been made. A second 
head has been put in and two hydraulic separators and fourteen 
wooden-bodied washers added, while on the north end of the 
mill a very compact slime room has been built. The slime 
from the two heads runs into two settlers, whence they go to 
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two Evans tables. The heads from these tables run together 
and are elevated by means of two sand pumps, and then dis- 
charged over a third table. The tailings from these three 
tables are run off to waste with the sands. The water for 
the mill was formerly pumped from the dam by a power-pump 
operated by a wire rope ; this has been superseded by a duplex 
Worthington pump of sufficient capacity to supply both heads. 


ANNUAL REPORT OF HURON COPPER MINING COMPANY. 


Herewith, we hand you the annual report of the doings of 
the company the past year, ending December 31, 1883, also 
the agent’s report, giving an account of the workings at the 
mine, both on surface and underground, with prospects for the 
future, etc. Also the usual statements of receipts and ex- 
penditures, and of assets and liabilities, the latter of which we 
are sorry to say, still predominates; but every dollar spent has 
been so much to increase the value of the property of the 
company, and was for actual necessities to enable our business 
to be carried on in a legitimate and successful manner. 

With the second head of stamps in good working order, 
there is no question but what, with prospects as they now are 
at the mine, and with copper at even a little less than at pres- 
ent prices, a fair paying profit can be made, and the mine be 
enabled to take its place in the list of dividend paying mines. 

Since our agent wrote his report in January, the mine has 
shown a gradual improvement, and is now looking better than 
ever before. Work is now progressing favorably at the mill 
on the second head of stamps, and we hope that in May it will 
be in good working order and largely adding to our produet, 
which, with a fair price for copper, is all that seems necessary 
to carry the Huron Mine to a successful operation. 

Caprain Jounson Vivian still has charge of the mine, and 
is entitled to great credit for the skillful manner in which the 
property has been handled and brought to its present promis- 
ing condition. 

Below we give in detail, the expenditure at the lake as well 
as in Boston, for the past year. 


EXPENSES. 
Miuningviexpense la boraete cece cere eae ee ee Re $33,340 30 
Sinking 259-7, feet shafts, at $19.50... .......... 2. ce vecseee 5,161 31 
Sinking 204,%, feet winzes, at $14.50................ Lavaa cer 2,952 35 
Cross-Cuttin gy 2 OiaeMeet ate POsSOr aici releiierstereieor eee reree 2,582 35 
Drifting 2,00 i, leet ab, ple oOn kt. kelerrser et erenenete ete 31,384 51 
Stoping))2,102-5, fathomes ati Gl4 Sloan see ene etree 30,822 58 
Labor On surlacew. tdssnreve ta oo see On ee eee 1,096 75 
Supplies: and: fuels. sn hes rerteve sca sleie tat con a tae a eee 7,645 61 
Stamping expense and hauling rock to old mill and Pewabic... 7,598 53 
New stamp mills Cost Otes crn certe citer ook incr eerie reas 31,484 16 


ran roads tromsmine tom! lepers were acetic een see eater 2,597 26 
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Stamping expense at new mill on 15,312 tons rock........... $15,465 57 
ING MN OUSESM NTE a, has earn ie ee oe 6,429 71 
‘Repairing houses and additions to old houses ............... 2,895 04 
Burface expense, teaming, supplies, etc..........00..eeceeees 9,018 19 
Ebramproadvexpense, ony.15,312 tonsiaccs da... 600 oh oas Gores cade 1,289 30 
Rock-house expense, breaking, selecting and delivering to 

BLOEELON Eo oe COO MCOUSS see eee ie Sukie conten Me ae 5,402 46 
Generalvezpense of allbkinds.o..s 0.5. os.0secn age glas set fee, O0LSS9 
AD NADL OLA O level crels crevana cre srs tee ie Ne eoiese oa c.Facoe wa tede $203,112 37, 

To which is to be added, smelting, freight, insurance, broker- ‘ 
age, interest, etc., paid in Boston amounting to............ 23,776 61 
Opaserand total for the'year of... 4. 6...¢28. 2c... es $226,888 98 


The total product was 870,875 lbs. mineral, which gave a 
yield of 82,22, percent. ingot, or 720,213 lbs. 
The yield per ton of rock was 2,1), per cent. mineral. 
For the directors, 
D. L. Demon, Treasurer. 


AGENT’S REPORT ° 


OFFICE OF THE Huron Copper Mrinine Company,’ 
Hovueuton, Mich., Jan. 10th, 1884. 
D. L. Demmon, Esq., Treasurer. 

Dear Sir—With the close of the year’s business, it becomes 
my duty to report the amount of work done, also to refer to 
the present condition of the mine, as well as its prospects for 
the future, etc. With this end in view, I beg leave to submit 
the following remarks, and tabular statements, which latter 
show, in detail, the cost of each department of the mine for 
the year ending December 31st, 1883. Herewith, also find an 
inventory of supplies, tools, and machinery on hand, together 
with map of the underground works which have been carefully 
surveyed by Mr. L. G. Emerson, M. E. 

Surface Work.—In this department, the following improve- 
ments have been made. No. 10 shaft and rock house, which 
were damaged by fire last summer, have been rebuilt, the cost 
of which was covered by insurance. One dwelling house for 
the foreman, carpenter, and a boiler house, in which two boil- 
ers are located, to supply steam for the air compressor, 2,900 
feet of railroad from Nos. 6 and 8 shafts to the mill, have been 
constructed, and an engine placed at the head for operating the 
same. Owing to the scarcity of feed-water for the boilers, of 
which the mine could not furnish sufficient quantity at this 
time of the year, we have laid 2,400 feet of pipe from. the 

-stamp-mill to the mine, through which, with a pump attached 
to the mill engine, water is forced to the compressor and hoist- 
ing engines, all of which is working satisfactorily, and has 
doubtless settled the feed-water question for many years. ; 


* Part of this was stamped at old mill and Pewabic. 
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Stamp Miil.—The mill was started stamping rock on the 
first of August last, and has worked very satisfactorily ever 
since. We expect to have No. 2 head in operation about the 
15th of May next. 

Machinery.—Nothing of 2 serious nature has happened in 
this department, and everything considered, all has worked 
fairly well. It will be necessary to add to our present ma- 
chinery the coming spring another air compressor, four drills, 
and a boiler, which will be all we shall require in this depart-_ 
ment until we get the third head of stamps, which the mine 
already shows evidence of wanting in the near future. 

Mining Work.—No. 6 shaft has been sunk from the 10th to the 
11th level, and the bottom level opened 85 feet, all of which is 
unproductive. The 10th level has been extended south 155 
feet, and north of the shaft 310 feet. The former, and about 
200 feet of the latter, are not showing anything of value; but 
the last 110 feet of opening are showing well in stamp and 
barrel copper. The 9th level has been extended north 293 feet. 
The first 150 feet from shaft are rather lean; in fact, a large 
portion of it may be called poor; but the balance of this open- 
ing is showing good paying ground, which is about 20 feet in 
width. 

The 7th level has been extended north 277 feet. About one- 
third of this opening is not rich enough to pay; but the balance, 
or 66 per cent. of it, is through a piece of lode that contains 
all grades of mineral, from 18 to 25 feet in width which will 
pay well to stope. 

No. 8 shaft has been sunk from a point 30 feet below the 
10th to the 11th level. The lode at this point is large, and 
shows a fair amount of stamp and barrel work. The bottom 
level has been opened 300 feet, the greatest portion of which 
will pay to stope. The 10th level has been extended north 45 
feet, and south 28.5 feet. The lode in the former is poor; in 
the latter opening there is some valuable stoping ground. The 
9th level has been extended south 280 feet, one hundred feet of 
which passed through copper ground that extends from foot to 
the hanging wall, and is not less than 25 feet in width. The 
balance of this opening is not showing anything of value. 

No. 10 shaft has been sunk from the 6th to a point below the 
7th level. The lode for the whole distance shows copper in 
paying quantities; and the same may be said of the lode in the 
7th level, which has been opened south 37 feet, and north of 
this shaft 80 feet. ; 

Prospects for 1884.—If the mine continues as it is now show- 
ing, and the openings are kept well ahead of the stopes, etc., 
the present product can be maintained, and after the new head 
is started, a yield of from 125 to 130 tons per month will be 
made, which will return a good fair profit. 


y 
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My ‘assistants, Captain Thomas H. Odgers, and Captain 
Joseph Sneil, have faithfully discharged the duties of their re- 
spective positions. : 

Tam yours respectfully, 
J. Vivian, Agent. 


Cash REcErPts AND ExPENDITURES OF THE Huron Copper MINING 
COMPANY, FOR YEAR 1883. 


Cashcon hand January 1,:1883.3 0.2 0.0... . ies ee Aone $2,425 94 
** received from sale of copper, 647,787 lbs., at 15,888, : 

TULSR parte eetnerstarcteclorcnn e inkes Gvauel son igiclalcieansiate ue slacshotetere sie ais 101,624 08 
ETC CELVICM LOM ASSESSINLEN TS? 6...c cvcss.c'ecs os eis vi eteaieles a 47,140 00 
oe uC Se SAlevOn LOmelted StOCK. 1). as cicarcenmeio st: 813 389 
ss See LOL CS aaceeamre eters ois caterer corte 704 05 
a a Sears ANS a ein coe Rrstavetcnver see hve Se eee are. Fook 832,954 58 
$485,661 99 

CONTRA. 

CASuENaidemine arent S.CTALtS: 2 .ccclei ease sted sates ticle tele mare = $205,262 99 
CRM LOATIS fet tt oc iavaruccn Sua Fs e+ a ace bid wt Biste ee Ole Os 249,724 49 
‘8 ex. = interest, expense; taxes, insurance,-ete..... ..... 8,600 68 
eee me SIDCIEIN ANG Lele tate nance wis-c) savers ouiovn 0 ee nate ore 9,541 09 
eee COD Per Charzes. and DrOkerages ccs sti-  ailacies see 6,338 89 
MERE A LOTTEILC NEO CKan wy) orccetcieie ie See sie eave orale: Gats.ctnv so hcere 299 '70 

@ashwoneirands WECEMDCI ole LSS. sa stdicls eve craveisuereueys 4 ote > §,894 91 


$485,661 99 


ASSETS AND LIABILITIES OF THE Huron MINING CoMPANY, JANUARY 


1, 1884, 
ASSETS, 

Cashronshand rantaryel, VBA Te bi. sce etnies oere's oi oiclodig Miele $5,894 91 

Copper on hand, 148,963 lbs. @ 14% cents...............0.. 21,415 52 

ROOT LGOEA CELINE Oo ie tel it oek Me Siete Cision a wtors Lctoueieie ei eiae aveleinys waters 31,610 41 

Assessment of December 5th, unpaid...................06. 82,860 00 

$91,780 84 
LIABILITIES. 

VIIa CUM OATS emeye ot reine ciass oy ss. ieee esenks Fann lsio Woe oleieie"eie Aeyabatne $104,780 04 
SABC ES Mire ee ieke ool ore cusieheraio ahve clvcas Cobronetopsl bcceiehsre s ckclavavaie 35,623 88 
STARE SETLOUUEINO Mreio ion ofclayere e aicie ove vies civ i tin' a oe W.nter® 10 e-ofeVere 2,722 00 
RETO LOT US Mate eo oretigde ironoue. a¢atecese @ te a ccicile aim 0, 00 Noe! Celitsie eG 484 95 
DM EOTLONLCEESLOC Katrin cs os ain sialon 0 ie lein.p jee evelleioiai@"e sole -aial 647,85 
SoM DGUIDLCS AU LATING. a0 c1eeeyetava)ic eatteuelele 9.9 air) alescievous'e heels 21,086 92 

$165,245 14 
WERSEARSEIO AS AD OWE 1. cus fiero oroelele Siu eieaandeiaievels et. aise aso 91,780 84 
Balance liabilities, January 1, 1884.................06. $73,464 30 


ATLANTIC MINE. 

During the year 1883, the Atlantic stamped about 6,000 tons 
more rock than the previous year, but although the cost per ton 
was reduced, the low price of copper diminished the earn- 
ings. The sinking amounted to 89.7 feet, and the drifting 
to 3,064 feet. 
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At the time of my visit No. 3 shaft was down to the l4th 
level. The 13th level was through from No. 3 to No. 4, and 
hoisting was in progress from that level through No. 4. At 
No. 2 shaft they are hoisting from the 10th level. No work is 
being done on No. 1 shaft. Some of the drifts from No. 2 
have passed through and beyond No. 1, but there is a pillar at 
the bottom which will not be removed till the necessity for 
more rock requires it. 

At the rock house the “grizzleys” on which the rock was 
dumped, have been removed, it having been found that large 
quantities of flat trap went through between the bars and fell 
into the rock-bins. As it now is, all the rock is looked over, and 
considerably more trap isremoved. One-new breaker has been 
added. - 

The fifth head of stamps has been added to the mill and is no 
in working order. An addition to the east side of the mill has 
also been built, in which the extra head and adjuncts have been 
placed. The head is a fifteen inch cylinder, wooden frame, of 
the Ball pattern. It was made in piecemeal at various found- - 
ries, and put up by the mill machinists. 

This head stamps about 180 tons of rock a day. The wash 
consists of fourteen iron-bodied Collum washers, built by S. E. 
Cleaves & Son. These washers are all single machines, that is, 
each machine has its own driving crank and counter shaft. This 
method is much preferred now as any accident to a belt stops 
but one washer, and if it be desired to stop a machine to skim 
the bed, it can be done without affecting itsneighbor. A mill 
floor with single iron machines make a much finer showing than 
with the old-fashioned wooden machines. 

The use of iron-bodied machines is becoming more and more 
extended on the lake. The Conglomerate is supplied with them, 
the Central has a few, and all the new machines of the Calumet 
and Hecla are iron-bodied. The Allouez third head has iron- 
washers. The Peninsula is supplied throughout with them, and 
now the Atlantic fifth head has them. In the Anthracite re- 
gions won-bodied washers are used to jig the slate from the coal, 
but the bodies are made in segments and bolted together. Those 
in use on the lake have the body cast in one piece. The merit of 
this invention is due to Mr, Will S. Cleaves and Mr. James Mel- 
ton. 

The Coggin separators, which I have alluded to as being 
used in all the new mills, are also used here with great success. 
This separator was got up by Mr. Coggin, of the Calumet & 
Hecla mill, assisted by Mr. Rickard. It gives better prepar- 
ation of the material for the washers, with a less amount of 
water. A description of the apparatus will be found in the 
Transactions of the American Institute of Mining Engineers. 

The following Annual Report for the year 1883 tells its own 
story: 
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ANNUAL REPORT OF THE ATLANTIC MINING COMPANY. 


The directors present the following statement of operations 
during the year 1883: 

The production of mineral was 3,857,258 pounds, which 
yielded 69,53; per cent., or 2,682,197 pounds of refined copper. 
The shipments to market during the year amounted to 2,670,189 
pounds, for which, estimating the amount not sold at the close’ 
of the year at 143 cents per pound, there has been realized an 


- average price of 15 cents per pound. 


The following is a summary of the year’s business : 


, PRODUCTION. 
CONDE SOG... cei acer. 2,385,585 lbs. at 15,28, cents.... .. $359,720 17 
Copper unsold.......... 284,604 lbs. at 144 cents......... 41,267 58 
2,670,185 lbs. average 15 cents..... $400,987 75 


Copper at smelting works, December 31, 1882....$40,373 06 
Copper at smelting works, December 81, 1883, 


300,387 pounds, valued at 12 cents, net ...... $36,086 44 
——_——. 4,326 62 
Netayaluleroumpnoduch Ole 1883.6... saves an sree sts cols $396,661 18 
Add balance of interest ARCOWUNG 6 5. este ws tine teeta ae op 2,131 87 
$398,793 00 
COSTS. 
Working expenses at mine as per clerk’s tables. . $281,956 70 
Smelting, freight, and all other expenses....... 55,012 62 
BNE TRODECL OLN e <P CNSES 7. orenlsverisie gate are tocle tte soelhe ests eras Tee 336,969 32 
Showing a mining profit in 1883 of.. ‘ Bea spsivus icaveke chore SPs ohaues $61,823 68 
There has been expended for purchase of 160 
ACKCSMOLer ATMO eer nate a fees oes OR 4 iach orn ocs ee $2,000 00 
And for construction account as per detailed 
Pb MICMUMICLAL LEI. even ss oioc-s c)ee evecare 's eve sie 9,115 32 
———— 11,115 32 
Meavancuameteoaim forthe VearsOb. vr... eres cas mye + «oss + $50,708 36 
The surplus from 1882, after disposal of copper on hand and 
RenysaeM Un OfeCUvi COM Gre WAS: aeielaiitiale’s > cta'crers ice shel «cha «a1: 253,516 47 
Making amet surplus, December 31, 1883... .............- $804,224 83 


as shown in detail in the annexed statement of assets and lia- 
bilities. From which a dividend of $1 per share ($40,000) was 
paid February 1, 1884. 

There is no change to note in the condition or prospects of 
the mine. It has been worked to the capacity of the stamp- 
mill and the production has slightly increased. The decline of 
more than 24 cents per pound in the market value of copper 
from the prices of last year has seriously diminished our 
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profits, although the costs have been somewhat reduced. he 
usual statements of the work performed, and its costs, are 
appended, also our agent’s report, and to these we refer for 
further information. 

JosnrH E. Gay, 

Cuas. J. STARR, 

Joun J. CRANE, 

Geo. A. Hoyt, 

R. H. Riexarp, 

JoHN STANTON, 

Directors. 


AGENT’S REPORT. 


ATLANTIC Mrinp, L. 8., Mic#., 
January Ist, 1884. 
JOHN SrintTon, Esq., 
Treasurer Atlantic Mining Co., New York. 

Dar Str—Allow me to present to you my report of the 
work done at Atlantic mine for the year 1883: 

No. 2 shaft is in good working order to the 9th level. This 
level has been extended north 865 feet. The lode has been 
variable in richness and very bunchy; the copper is sometimes 
found in the foot and at other times in the hanging-wall. At 
the point where the transverse vein intersects the lode in this 
level, we found several small pieces of copper, and as the. 
transverse looked encouraging we drifted east 25 feet into it, 
but it became very poor when the drift passed beyond the 
lode. 

A large amount of ground has been opened and stoped in 
the 7th level north of No. 2 shaft, which has yielded fair 
results. 

The 5th level has been driven about 100 feet beyond the 
line of No. 1 shaft and there is about 25 feet of ground stand- 
ing between the level and the bottom of the shaft (which is at 
the third level), and can be raised through and connected with 
the shaft when desirable. Some very good rock and barrel 
work were taken from this back in the vicinity of No. 1. The 
entire length of this level is 3,200 feet, and it is the longest in 
the mine. 

No. 3 shaft has been sunk from the 12th to the 13th level, 
and put in operation. The 13th level has been extended north 
and south, and the openings have yielded very good rock. 
The lode at the 12th level, north of No. 3, has yielded a 
quantity of good rock. This level has been extended south 
past No. 4 shaft and the stoping ground between Nos. 3 and 
4 shafts removed, excepting the necessary pillars. 

The 11th level, north of No. 3 shaft, is still in very good 
ground. A peculiar feature of the mine is, that where the 
richest portions of the lode are found, the hanging-wall is 


ae abot bk. 
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unreliable and we are compelled to leave large blocks of very 
rich ground for pillars. + 

The 10th level has been extended north beyond No. 2 shaft, 
and has intersected the transverse vein, which is very poor. 

No. 4 shaft has been put in working order from the 11th to. 
the 12th level. Drifting and stoping have been carried on in the 
7th, 8th, 9th, 10th, 11th and 12th levels south of this shaft with 
fair results, but we have to leave large blocks of good ground 
to support the hanging-wall. 


iiemnum berotereet SUNK US... ci Soc lceis aks ost wichs ed esis 89.7 
a Se aritted on he lode wisss.44 nic ew oe oes 3,064 
. ae *«  ** cross cut east on transverse is 25.7 
iu Ofscubietathoms Stopedus. de. secs onesie en 10,422.25, 
The total number of cubic fathoms broken in openings and 
BUG ENN SMe Reta etait eta ceeet te olson hls Giese ans la/e sein Sista’ ons Sie ed 11,1633¢5 


You will see by the map, which is filled out to date, that 
quite a number of pillars are left for the protection of the 
mine. As the mine attains depth, the hanging-wall becomes 
weaker, and in addition to the pillars a large quantity of tim- 
ber is required. There were used for this purpose last year, 
20,000 lineal feet of hemlock timber to keep the mine in good 
condition for future operations. ; 

An additional pump has been put in the pump (or No. 3) 
shaft at the 4th level to assist the one at the 3d level in the 
spring and fall, at which seasons the flow of water from the 
upper parts of the mine is too great for the pump at the 3d 
level, and the excess has run to the 7th level. The pump will 
effect quite a saving in fuel at these seasons, 

All the pumps and skip roads are in good condition. 


STAMP MILL. 


The mill has stamped and treated 195,669 tons of rock, at a 
cost of 35,35, cents per ton. The rock has yielded 19713; 
pounds of mineral per ton, and 13,428, pounds of refined copper 

er ton. 
: Mr. Wm. Evans, superintendent of the mill, has been making 
some improvements in the washing machinery, which I think 
will increase the yield of the rock, by saving some copper that 
has heretofore been escaping. 


RAILROAD. 


The railroad, locomotives and rolling stock are in very fair 
condition. There has been transported over the road 195,669 
tons of rock, and 464 tons of freight from dock to mine, at a 
cost of 715, cents per ton. We have put in one-quarter of a 
mile of new steel rails, 1,030 new ties, and 1,800 feet of snow 
fence, which accounts for the increased cost per ton of trans- 


portation. 
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MACHINERY AND BUILDINGS. 


The engines, compressor and rock-house machinery are all in 
very good condition. Quite a number of our dwelling-houses 
are old, and annually require a great deal of repairs. I think 
it advisable to expend about $2,000 a year in erecting new 
houses to take the place of the log houses that are getting into 
bad condition. 

CONSTRUCTION. 


We have constructed an addition to the dock 358 feet long 
and 24 feet wide; a machine shop at the mine 30x40 feet 
(attached to the carpenter shop), which contains the following 
tools: A lathe, planer, machine drill, bolt cutter, circular and 
band saws, wood lathe, and a fan blower to supply blast to the 
forges in the smith shop. The tools and machinery are driven 
by a 10x15 engine, which is supplied with steam from the 
pumping engine boilers. A new dwelling-house 18x28 feet has 
also been erected. 

In conclusion I refer you to tables, statements and section of 
mine platted to date, by H. A. Van Tassel, clerk, and com- 
mend to your favorable notice the various officers of the mine. 

Yours truly, 
WM. TONKIN, Agent. 


ONTONAGON COUNTY MINES. 


There is very little to report concerning the copper mining 
interests of Ontonagon County, which may not more properly 
claim a place in the report for 1884 than in this. Only six 
mines report having made any copper in 1883, against nine 
which reported a considerably larger product the previous 
year—385 tons, 1,365 pounds refined copper in 1883, as com- 
pared with 463 tons, 1,948 pounds in 1882. The mines from 
which a product was reported for 1883, are the Mass, Nation- 
al, Ridge, Belt, Minesota and Ogima—the Nonesuch, Ad- 
venture and Aztec having dropped out of the list. 

I did not visit the Ontonagon mines, for the reason that I 
knew but little was doing, and that there could be but few 
facts to collect and publish bearing upon the operations for 
1883 which would be of interest to the public, the stamp-mill at 
the,Belt mines, as will readily be inferred by reference to the 
table of products, not having been completed and put into 
operation in time to very materially enhance the output of min- 
eral in that year. The mill was completed, however, and put 
into operation early in 1884, and was kept running till late in 
the fall, when it was shut down until such time as the mine can 
be placed in condition to furnish sufficient rock to keep it run- 
ning. With this end in view, what is known as the Great 
Western part of the property, has been unwatered, and will 
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be opened up during the winter to an extent suflicient to give 
ample stoping ground, in connection with the other workings, 
to keep the mill in steady operation, when once again it may 
be started. The work thus far done, including the erection of 
its very complete stamp-works, has absorbed the entire amount 
of working capital originally provided by the company, and an 
assessment has been called to meet the further requirements of 
the work of development. Although the results thus far at- 


tained have not equalled the anticipations of shareholders, it is 


hardly to be expected that the English owners will hesitate 
about coming forward with sufficient additional means to com- 
plete the work so fairly begun. 

The Mass mine, which is credited with the great bulk of the 
copper made in Ontonagon County last year, is now being 
wrought by Mr. Chenowyth, former clerk for the company, 
under an agreement whereby he agrees to keep the expendi- 
tures with the limit of earnings. How well he may succeed 
will be a proper subject for discussion in the report which is to 
follow this. 

At the Ridge the mine continues to be wrought on tribute, 
the work, however, being confined to the upper levels which 
were long ago abandoned by the company. 

The Nonesuch produced no copper in 1883, the process by 
which the syndicate of owners expected to be able to extract 
and save 5 per cent. of ingot from the rack, having proved an 
utter failure. Late this fall, however, the owners determined 
to test the mine for silver, it being well known that a belt of 
rock lying along the foot-wall, and from 4 to 6 feet in thick- 
ness, was more or less charged with that mineral. According- 
ly cross-cuts were made into this vein on four different levels, 
and the rock as taken out packed in sacks and sent away for 
a practical test, of the result of which I have not been informed, 
though I have it from the most reliable authority that the vein 
rock thus obtained shows native silver in apparent plentiful 
quantity. 

Until Ontonagon County shall have been more fully em- 
braced within the railway system of the Upper Peninsula, it 
will be idle to expect more than a merely partial development 
of her mineral resources. That these are great, almost beyond 
comparison, there is every reason to believe. With a railroad 
traversing the copper range, affording facilities for its develop- 
ment which do not now exist, we may as certainly expect Onto- 
nagon County to take rank with her sister counties in the pro- 
duction of copper as she is reasonably certain to rival the 
Marquette and Menominee ranges in the magnitude of the pro- 


~ duct of her iron ore fields now in rapid progress of develop- 


ment. 
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DIVIDENDS. 


The following is a statement of dividends paid to share- 
holders by the copper mines of Michigan in 1883: 


EN ALANTIO oc eee eee aM eT TOR De Uithes Dole oe a als ee $80,000 
GalumetrandrHlecla fac. crane tvarnlag pers dnote e cree catetn treromeene 2,000,000 
Wondralice.= «sete cto ce ww ike lover Bie 8 aa Pate Ms alae acta aereanee leet 60,000 
CSIE(SetN ear bares ARNE pact an ek IT Oa RSENS nea HOR ae arr aire 200,000 
AMY see ais sci ts whe ache tee sv sieetele sie Sec rereioha «i ahsiet sismararecstet ery eleeaets 380,000 


The total of dividends paid by Michigan copper mines to 
May 1, 1884, is as follows: 


Calumet and Heel s.a 5c. c-secco.s eastern s ke octae oles creole ote tar $24,850,000 00 
QUINCY erect acc trae 6 ateie, Stole sere meracsin ei ee aie veitie s eters me 8,890,000 00 
OTe erste alee ow de okte, cane areline ae Gidea Seid BBE 2,280,000 00 
INTTTIGSO Gilterere croneis ito a oe ous boo sw oleic acdietaio acts ake tare es ae ne 1,750,000 00 
Cont ral ee arcroe oe shake nteseya, ole gv orate ie hone eles wate ear 1,710,000 00 
OSCOO la ate Daas Spi a oak eA and atc aera ISS ete ae ae ee 1,935,000 00 
PEW Grape coals ciecos oie ene lesn antes cia io one aera TenCIT Tete eee 400,000 00 
Maran Ki eee tate ahepe ste cetarete charactor oie aie core Cetet tee 820,000 00 
EN GION Ales Soharecyo etree Hertel Fines aloe Soave Ga teehee ee 800,000 00 
ESTLADIGIC Reaoerst sec sts GR oin'e wares hernia ee ee 260,000 00 
OSSD Cec Nate (o cre chehes echo aom atenisolainiots orm eet mise 130,000 00 
1G LOR ae ene ie Care Ae DR eas eee OOn oC 100,000 00 
Copper Ball Sra reais specs s ioe sce,c stacsssse baleen te cements 100,000 00 
ENON Arete tet eal tees siae ce tele ee ee he ee 15,000 00. 


TRAC re! Cea Mee LN Dee ee $37,140,000 00 
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IRON MINES. 


As stated in my letter to the governor, the very full report 
of my predecessor, in which he described the condition of all 
the principal iron mines as they existed up to a late date in 
1883, leaves very little, if anything, to be said or written con- 
cerning them in connection with that year’s operations, other 
than can be found in the statistical table. There was a very 
material falling off in the output, as compared with the pre- 
vious year, owing to the general depression in the iron trade, 
and a consequent decline in prices, which led to the closing 
down of nearly all the smaller mines, and some large ones which 
produce only low grade or non-bessemer ores — while, with 
but*one or two exceptions, were any of thosegwhich continued 
in operation wrought to their full capacity. No new mines of 
importance have been developed in either Marquette or Meno- 
minee County—indeed, there was, and still is, very little induce- 
ment to exploration, in view of the fact that the mines already 
opened are of abundant capacity to supply all the ore for 
which there is likely to be a demand, at remunerative prices, 
in the near future. T'hisis shown by the fact that, with many of 
the smaller mines not working at all, and some of the larger 
ones working largely reduced forces, the product of 1884 will 
be considerably larger than that of last year, and could easily 
have been made to equal the magnificent output of 1882 had 
there been a demand for the ore. 

As intimated, it is not my purpose to review the mines of 
the Marquette and Menominee ranges in detail, but make them 
the subject of an exhaustive paper in my report for the present 
year. There is, however, a new, if not newly discovered, ore 
field now in progress of development, a brief description of 
which, together with a detailed statement of the work thus far 
accomplished, properly belongs right here. I allude to the 


-AGOGEEBIC IRON RANGE, 


which, so far as known, extends from the lake of that name, in 
a nearly due west direction, to the Montreal River, which is 
the boundary line between Michigan and Wisconsin. This 
range is wholly within the limits of Ontonagon County, that 
part of the same formation west of Montreal river being known 
as the Montreal range; it is not improbable that it will also be 
found east of Lake Agogeebic, from whence it may be traced to a 
connection with the ore beds or veins in the southwest part of 
Marquette County, the opinions of geologists to the contrary 
notwithstanding. As yet, however, nothing of positive value 
has been found on that side of the lake, though a shaft has 
been sunk in section 12, town 43, range 42, to a considerable 
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depth in a lean magnetic ore, and which, at the time of my 
visit to the range (August), was being continued in the hope 
of finding something better. The developments were just suf- 
ficiently encouraging to operate as an incentive to further 
work in the hope of better results, and a diamond drill was 
talked of in connection with subsequent exploration. 

On the other side of the lake the first really promising ex- 
ploration reached in going west on the wagon road from Gil- 
lis’ Landing, are those of the 


AGOGEEBIC IRON AND MANUFACTURING CO. 


On the north half of the southeast quarter of section 21, 
town 47, range 43, where considerable test-pitting has been 
done, with indefinite results, no ore of marketable value having 
been found in arly of the pits. But, at a point 1,070 feet west 
and 250 feet south of the east quarter post, a shaft had been 
sunk to a depth of 85 feet—through 6 feet of drift, covering a 
loose ledge of mixed quartzite, jasper and ore, below which the 
ground is a ferruginous quartzite, containing bunches of jasper, 
and occasional seams of hard, rich hematite. From the bottom 
of this shaft cross-cuts were being driven north and south, the 
heading of the one to the north, at the time of my visit, being 
18 feet from the shaft and in ground of precisely the same 
character. The south cross-cut was in 25 feet, and showed very 
much more ore of good quality—enough of it, in fact, to war- 
rant the belief that the main deposit could not be very far off. 
Samples taken from this drift a few days later, and shown to 
me on my way back from the Sunday Lake region by a differ- 
ent route, indicated a marked improvement, both in the quality 
and quantity of the ore then being encountered, and I would 
not be surprised to hear at any time that a workable deposit of 
clean ore had been struck between the shaft and the quartzite, 
which last outcrops about 300 feet to the south, and in a bluff 
75 to 100 feet high. The shaft is well and substantially tim- 
bered, and large enough to admit of a skip track, in addition 
to the pump and ladder-way, in case a workable deposit is 
found, of which last there seems scarcely a reasonable doubt. 
At present the shaft is provided with a small portable hoisting 
engine of the Rochester pattern, a No. 6 Knowles pump, and a 
fan, operated by a diminutive upright engine, for ventilating 
purposes. 


THE SUMMIT EXPLORING, MINING, AND MANU- 
FACTURING CO. 


is at work on the south half of the northeast quarter of section 
21, the explorations being the same as those of the Agogeebic 
Co., under the superintendence of Capt. James Tobin, who has 
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had long and valuable: experience in such work. The explora- 
tions made prior to his advent were of a most desultory char- 
acter, and better calculated to confuse than assist him in laying 
out a plan for the practical exploration of the property. None 
of the shafts or pits had been timbered in such a way as to hold 
back the drift and thus enable him to see the ground at the 
bottom, and he was, therefore, without anything to guide him 
other than he would have had in the absence of any previous 
work having been done. Capt. Tobin’s explorations consist of 
what is designated as No. 4 test shaft, located 400 feet north 
and 1,400 west of the east quarter post of the tract, which was 
sunk through 10 feet of drift, 13 feet of loose slate and ore, 
and 25 feet of mixed ore into gray slate, where the work was 
stopped. No. 5 pit, 200 feet east ‘of No. 4, shows 35 feet of 
mixed ore and 25 feet of slate. These pits show the formation 
to be very flat, with only a slight dip to the northwest. At 
No. 5 considerable trouble was experienced from a large flow 
of water, a horse whim, with barrel attachment and a spring- 
pole pump being found inadequate to the task of reducing it. 
A short distance north of Nos. 4 and 5, and about midway be- 
tween them, measuring from east to west, a pit has been sunk 
to some depth in mixed ore, associated with finely laminated 
slate and jasper. Considerable work has been done both to the 
east and west of this last mentioned pit, but without satisfac- 
tory result. Due north from No, 4, 450 feet, is No. 6 test shaft, 
which at the time of my visit, had been sunk through 7 feet 
of surface drift, and 13 feet of loose ledge. Thirty feet 
south is a pit which shows a vein of good ore 5 feet in thick- 
ness, which the management expects to cut by a cross-drift from 
the bottom of No. 6, when a sufficient depth shall have been 
reached, the dip being in that direction. Owing to the flatness 
of the formation and the low wet ground in which the pits are 
located, explorations cannot be carried on with any great 
amount of satisfaction to the management, and, unless it be 
concluded to sink a deep shaft, and cross-cut the entire forma- 
tion from its bottom, it would seem that a diamond drill will 
have to be called into requisition. It is just possible that the 
slate underlying the loose ledge may be a capping to an other- 
wise regular formation. The five-foot vein spoken of is all 
that has yet been developed of any possible value, unless it be 
the slate which, if not too closely jointed, might be found 
yaluable for manufacturing purposes. It does not follow, how- 
ever, that workable deposits of merchantable ore may not be 
found on the tract; the ore bearing formation is a very wide 
one, and the explorations thus far made are not of sufficient 
extent to exhaust the probabilities, to say nothing of the possi- 
bilities, connected with the property. 

Both the last mentioned tracts are covered with a heavy 
growth of hardwood—principally maple and birch—while the 
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soil is such as to promise the largest returns to the agricultur- 
ist. Indeed, a more beautiful forest of thrifty maple, birch, 
elm and basswood, with an occasional grove of pines, than that 
which stretches away from Lake Agogeebic to the state line 
on the west and south, and to Lake Superior on the north, is 
not to be found anywhere. Aside from its mineral resources, 
the wealth of the region, having exclusive reference to its tim- 
ber, and agricultural adaptabilities, can scarcely be over-estim- 
ated. The streams, the waters of which flow northward into 
Lake Superior, will furnish an abundance of power for manu- 
facturing purposes, which can be utilized at trifling expense. 
The falls of the Presque Isle river are but ashort distance from 
the Agogeebic and Summit locations, and will prove a most 
valuable adjunct to those properties, should the explorations 
now in progress result in the development of workable ore 
deposits, as I have faith to believe they will. The power, in 
the shape of compressed air, could be conveyed to the mines at 
a modicum of the cost entailed at other points where it has 
been similarly utilized; the surrounding and almost impene- 
trable forests will supply the fuel to keep going the fires of a 
number of blast-furnaces for many years after their inception; 
and, altogether, I regard the region as one upon which nature 
has lavished its most bountiful favors. 


GOLD AND SILVER. 


The same company was, at the time my notes were taken, 
sinking a shaft in a belt of dark chloritic schistose rock, which 
is highly silicious, and charged with free quartz and iron pyr- 
ites, and which is shown by analyses to be rich in gold and silver. 
This shaft is located in the north half of the northeast quarter 
of section 28, town 47, range 43,1,100 feet west and 330 feet 
south of the northeast corner of the section. The metallifer- 
ous belt dips at an angle of about 75 degrees to the south, under 
what at first appeared to be a regular hanging, but which is 
really a part of the vein or belt, which at this point is at 
least 60 feet wide. The shaft, which at the time of: my visit 
had reached a depth of about 15 feet, showed two seams of the 
same rock largely decomposed, which is apparently much more 
heavily charged with the precious metals—the one next to the 
hanging being from 6 to'8 inches and the other from 8 to 12 
inches wide, and both in conformity wiih the hanging. Speci- 
mens taken from a depth of 14 feet in the shaft show consider- 
able silver-lead, which is considered a favorable indication. 
The shaft is located in the north side of a hill (which rises to an 
elevation of 125 feet above drainage), about 150 feet west of 
where the vein outcrops, and beyond which it has been traced 
eastwardly, by test-pits and trenches, a distance of 450 feet. It 
is the intention of the company to give the vein a thorough 
test, to which determination they have been encouraged by the 
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assays herewith appended, and which were made from samples 
taken from across the bottom of the shaft at a depth of only 7 
feet: 


No. SAMPLE. Silver. Gold. Total. 
1h Uti EUG CG iR GDH Eee ae None. | None. None. 
PEAT AIA Says othe os todie, dradatarcaes eis $10.00 None. $10.00 
RR earch ony ot ek weleareiree nucle 8.50 Trace. 8.50 
ie. dics 03 Su CxRE OPEC Oe Re Ne RIC GR aL 11,00 7.00 18.00 
Booed o ban GER OS Ca COCR One 7550) 12.00 19.50 
Gi Attic 3o.6 + Sa NOE EEE On eon 7.70 30.00 37.70 
Ph acs CURR Oe Bo OP oR ERASE EC Ean 7.70 36.50 44.20 
STS tere ee 5 Bars Slclc De aie xisve 15.00 40.00 55.00 
Us. a d.canhe HOGA a GRE IO SEn a ae ae een 10.00 34.00 44.00 

TD oo 5085p TOGO OS DOE aa eee 12.00 30,00 42.00 
MOret AE: Ponce cle ao ssh ici na tid haeleaee ok 15.00 40 00 55.00 
PNMEL EL OC May ottipeie cn Srouiiey says esiese ¢ ies $9.50 $20.80 $30.30 


This is certainly a good showing, and, considering the great 
width of the metdlliferous belt, the expectation of a paying 
mine seems almost absolutely certain to be realized. Of course, 
it will require a practical test to settle the question beyond 
doubt, the assays, favorable as they are, being by no means 
conclusive proof that the vein carries the precious metals in 
paying quantities; they can only be accepted as the very best 
evidence possible upon which to found such a belief, and as 
such they have already served the purpose of attracting the 
favorable attention of experts and capitalists whose research 
promises to be most thorough and conclusive. 

On the south half of the southeast quarter of section 10, 
town 47, range 45, there is another silver bearing vein or lode, 
in which the Hon. Richard Guenther, of Oshkosh, Wis., has, or 
did have, an option for a lease, Geo. M. Wakefield, Esq., of the 
same place being owner of the fee. On the south line of the 
section an opening has been made in a belt of fine-grained, 
laminated, grayish-white sandstone, from 3 to 7 feet in width, 
and which is inclosed between well defined walls of quartzite 
and jasper, the latter being the underlying rock. ‘he vein 
rock shows well up in silver, as is evidenced by the following 
assays made by different and disinterested parties: 


SAMPLES NO, 1. SAMPLES NO. 2. 

INO) Te AE Ge Ge Seen eRe SAE SPOOWINOL egtantivemeteaere 2 steitane $ 9.00 

215.00 OS aS Me ae Rati 5.50 

ER MRRPRE Soren ous Tol she soieisigsre, 40's 10.00 Bake tate eee acme ob 36.50 

SCHAAR aL ake) see esfeiereie Shs 6.00 Anite stot hs crest caus ale el eget trace 

Mater Lan Ad ois Staple eeys trace. RET OE Caer in se cutetae 125.00 

(Ra ee ERO Nao Ce Ee 183.00 | Gre ete Retics 5's ek Sre, deceit trace 

ene en NAS n a cee.eiSereies trace. TRIE AP areoay MN Ont cr 132.00 
Qe Gott ea RARE 15.00 

ORR ER cosets syake el a <i AiysOOI AV GTAS Cxpetete ates eis (3/0 6 oie: $44.00 
PAWVCTIADC mite valere ccseleleveia ete $68.00 
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The trend of the formation is very nearly from east to west, 
the variation from that course being just enough to carry the 
vein over upon section 14, where it is again to be seen a short 
distance south of the south line of section 11, upon which last 
section the dip, which is about 55 degrees to the north, will 
carry it at no very great depth. There is abundant reason 
for the belief that this vein will be found to contain silver in 
paying quantities, a question which will be definitely settled 
at no very distant day. 


Reverting again to the iron ore deposits of the Agogeebic 
range, it is proper to remark that the first really good show of 
ore encountered in, going west from the lake of the same name 
is in section 10, town 47, range 45. In this assertion no dis- 
paragement is meant of the properties on section 21-47-43, and 
where the conditions are most favorable to the development of 
good mines—only that the explorations being much further 
advanced at the one location decides in its favor the uncertainty 
associated with the other. In the one instance, the work has 
not progressed beyond the exploratory stage; in the other the 
existence of large deposits of high grade ore are not only a 
fixed fact, but they have been sufticiently developed to warrant 
the commencement of actual mining operations on a large 
scale, so soon as the completion of the railroad to Ashland fur- 
nishes an outlet for their product. 

These mines, for such they can now legitimately be called, 
are about one mile east of Sunday Lake, and were first explor- © 
ed by Geo. S. Fay, for himself and others, in 1881. Finding 
nothing of positive value, he surrendered his option, and was 
succeeded by Neil Gillis, who did some work with like result 
the following year. In 1883, Moore & Vaughn took the option, 
and after finding the ore transferred all their right, title and 
interest to the Agogeebic Iron Co., of which Geo. M. Wake- 
field, Esq., of Oshkosh, is the moving spirit. This company 
had sunk a number of test-pits, and was working day and night 
shifts in a couple of substantially timbered shafts located in 
the hanging-wall, and from the bottom of which cross-cuts were 
to be made into the ore. The trend of the formation is nearly 
east and west, but, unlike that on section 21-47-43, the dip 
is to the north. No. 1 test-pit, which is located 175 feet east 
of the west line, was sunk to a depth of 50 feet—through 20 
feet of drift covering and 30 feet of ore—a drift south from 
‘the bottom showing 22 feet of clean, soft, blue ore, with oc- 
casional bunches of hard, steely hematite. Here, as elsewhere, 
the hanging is banded ore and jasper, with quartzite in the foot. 
No. 2 test-pit, 200 feet east of No. 1, is in the foot-wall, and is 
down 40 feet. A cross-cut north struck the ore in 6 feet, in 
which it continued 16 feet to the hanging, the ore being of the 
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_ same uniform good quality as that found in No. 1. These pits 
are on the west half of the south-west quarter, and constitute 
what, we believe, is to be known as the Ascherman mine. No. 
1 pit, on the east half of the s#me quarter section, is located 
1,410 feet east and 743 feet south of the west quarter post, is 38 
feet deep, and shows 17 feet of the same soft blue ore found 
on the west half of the tract. North of this they have test- 
pitted the ground a distance of 200 feet across the formation, 
without finding anything but banded ore and jasper. No. 3 is 

-one of the timbered shafts referred to, and is located on the 
east half of the southwest quarter, 130 feet west and 975 feet 
south of the center quarter post. It is in the hanging, and at 
the time of my visit they were just commehcing to cross-cut 
south from a depth of 65 feet, expecting to cut the ore by 30 
feet of drift. No. 1 shaft, also well-timbered, with plenty 
of room for skip, pump, and ladder ways, is on the west half 

- of the southeast quarter, 400 feet east of No. 3, and, like the 

2 latter, is in the hanging. Here, too, it is the intention to cross- 
cut south to the ore, at a depth of about 75 feet from the sur- 

- face. That these cross-cuts will reveal an ore body of some 
magnitude is made certain by the developments further west, 
where the formation is precisely the same. Some idea of the 
regularity of the formation can be gathered from the fact that 
after the first two pits were bottomed a bee-line was staked 
out to the east, and in all subsequent pits put down in that 
direction, the ore was found within 100 feet of it; and it should 
be remarked that the explorations show that the ore extends 
nearly the entire length of the section, from east to west. No 
reasonable doubt can be entertained as to the development of 
several prolific mines in this particular locality; it is enough to 
say of the section 10 deposit, that its length is all that could 
be desired, while what it may lack in width will be more than 
offset by the greater eeonomy with which mining operations 
can be prosecuted on that very account. The ore is low in 
phosphorus, and averages high in metallic iron, being fully 
equal in all respects to the best bessemer ores of the Menominee 
range, though not quite up to the best red speculars of the 
Marquette district. 

The company was employing a force of about 20 men, under 
the superintendence of Capt. James Tobin, had comfortable 
and commodious camps, and everything in good shape for the 
prosecution of preparatory work. If the work has been con- 
tinued under the present intelligent management, there can be 
no reason why these mines should not be in condition for a 
large output as soon as they are supplied with transportation 
facilities, which, I am assured, will not be later than July 
next. 

On the north half of the southeast quarter of section 9, and 
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immediately adjoining the property last referred to, Messrs. 
C. E.. Wright and Frank Brotherton have made some very 
promising developments. A cross-cut from the bottom 
of a shaft located about e150 feet west of the east 
line of their tract, and which was sunk to a depth of 
35 feet shows 16 feet of clean blue hematite, analyses of which 
gave 66 and 64 percent. of metallic iron with only .026 of phos- 
phorus. About 1,000 feet further west a second shaft was 
sunk through 27 feet of drift and into 12 feet of ore, when 
cross-cuts were made north and south revealing 30 feet of vein, 
all clean ore, analyses of which gave from 58 to 63 per cent 
metallic iron, and from .014 to .033 phosphorus. <A third shaft 
some 200 feet east-of the one last mentioned was also bottom- 
ed in ore, an analysis of which gave 66 per cent. iron. At the 
time of my visit nothing was being done at this point, the 
owners of the lease being content to await the completion of 
the railroad then building before entering upon the work of 
regular and active mining. 

Hart and Shores, of Ashland, at the time of my trip, were 
engaged in exploring the northeast quarter of section 14, town 
47, range 46, and had just bottomed a pit in soft blue hema- 
tite; not enough work had been done, however, to determine 
either the extent or value of the deposit. The men in charge 
claimed to have found good ore in several other pits and 
shafts, one of which had been sunk to a depth of 50 feet, and 
cross-cuts made north and south in 25 feet of soft blue hema- 

tite. Judging from the dumps, I was much inclined to believe 
their assertions, but the pits and shafts being full of water 
it was impossible to verify their statements by personal ex- 
amination. 


THE COLBY IRON COMPANY. 


* Was operating on section 15, town 47, range 46, where they 
had one shaft down 45 feet in a hard blue hematite, from the 
bottom of which a cross-cut had been made, showing 17 feet 
width of vein. This shaft is located about the center of the 
east half of the northwest quarter of the section, and the vein 
or deposit had been developed over a length of about 150 feet. 
Some 200 feet south of this deposit, and separated from it by 
a belt of red slate, is what is known as the south vein, which so 
far as known carries a width of about 16 feet, and has been 
traced by test pits and trenches nearly, if not quite half a mile 
to the westward, where it is found on section 16. Analyses of 
the ore from these two veins gave the following results: 


SOUTH VEIN. NORTH VEIN. 
Moetallicnironmees sats sacar 50.48 Metallicr ironies men rier 62.52 
IM an PANeSeR ec sane 15.40 Mans anesesn a eicn temic .80 
Phosphorigeecees oats nics . .089 IPhosphorust eee tee 059 


Silicact coerce seen .60 Silica eee Shraents 2.69 
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Since my visit the railroad (Milwaukee, Lake Shore & West- 
ern) has been completed to this mine, and about 1,000 tons of 
ore were shipped to Erie for a practical test, the result of 
which I have not been informed. I learn, however, that it is 
the intention to have the mine in condition for a very consider- 
able output next summer, by the middle of which the comple- 
tion of the railroad to Ashland, where ore piers are in course 
of erection, will give all the prospective new mines on this 
range ample shipping facilities. 

On the south half of the northeast quarter of section 16, 
47-46, considerable exploratory work was done a couple of 
years ago by the Cambria Iron Company. These explorations 
cover a length of about 400 feet on the extension of the south 
vein of section 15, the pits, trenches, shafts, and cross-cuts 
showing, it is claimed, 35 feet width of ore. The pits being 
partially caved in, and no one at work, myself and assistant 
could only form an opinion of the property from the character 
of the dumps. The ore appears to be a limonite carrying a 
very considerable percentage of manganese, as shown by an 
analysis of a specimen taken from the dump:—metallic iron 
58.28; manganese 9.01; phosphorus .056; silica 1.14. The 
Cambria Iron Company having surrendered its option, the lease 
was taken by the Colby Iron Company under purchase from 
the original lessees, Messrs. Maitland, Sedgwick, and others. 


IRONTON IRON COMPANY. 


The next explorations in regular order are those on section 
17, same town and range, The original explorations were 
made by the Cambria Iron Company, the Ironton Company 
subsequently becoming owner of the leasehold. ‘The work- 
ings consist of a shaft located about 60 rods north of the south 
line of the section, on the southeast quarter, which was sunk to 
a depth of about 70 feet. A cross-cut north is said to have cut 
28 feet of ore, which the dump shows to be of very good qual- 
ity. In another shaft of the same depth 175 feet further east, 
a cross-cut shows 38 feet of the same kind of ore. From a 
point in the cross-cut 28 feet from the shaft, a drift was driven 
west 40 feet in clean ore. An analysis of the ore. from these 
explorations gave 63.24 metallic iron, 4.17 silica, and .092 phos- 
phorus. 

On the southwest quarter of the same section, the lease of 
which is held by H. H. Stafford, Esq., a good quality of limon- 
ite has been exposed in a series of pits extending over a length 
of 600 feet on the formation. At the west end, however, the 
vein or lens was found to be only about 6 feet in width, but 
whether this fact was due to a mere contraction of the vein, or 
indicated the end of a lens, could not be determined from the 
amount of work done. 


ry eae 
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Passing by the southeast quarter of section 18, where we 
found three pits, showing good ore in the dumps, we came to 
- the southwest quarter of section 24, 47-47, where Moore, 
Barden & Vaughn were at work, and had sunk several pits, 
one of which showed 64 feet of ore outcropping under two feet 
of surface drift. Next we reached the location under lease to 


THE VAUGHN IRON COMPANY, 


Which embraces the southeast quarter of section 23, same town 
and range. Here the explorations consist of two rows of test 
pits, extending over a length of 700 feet on the formation. 
These pits show a vein of ore apparently from 20 to 30 feet in 
width for the length stated, and that the ore is of good quality 
is shown by an analysis which gave 63.45 metallic iron, and 
only .028 of phosphorus. 


THE AURORA IRON COMPANY 


Hold the option for a lease on the east half of the southeast 
quarter of the same section, where a number of pits have been 
sunk in ore. One of these pits was sunk 22 feet in the ore, 
and from the bottom a cross-cut 19 feet in length failed to dis- 
cover the hanging, while still another drift from a shaft 200 
feet further east, and of the same depth, struck the hanging in 
22 feet. The ore is a fine grained blue hematite, an analysis 
of which gave 64.89 metallic iron, 1.24 silica and .028 phos- 
phorus. 

One of the most promising finds in this locality is that made 
by A. L. Norrie, Esq., who, by sinking and drifting, has shown 
up what appears to be a very large deposit of first-class besse- 
mer ore; but there being no one on the location we were not 
able to take any notes which would enable us to describe the 
workings in detail. Suffice it to say that the Norrie is gener- 
ally regarded as by farthe most promising deposit yet devel- 
oped on this new range. 


THE ASHLAND EXPLORING AND MINING COMPANY 


Was at work on the north half of the northwest quarter of 
section 27-47-47, their first pit being located about 600 feet 
south of the line, and showing 7 feet of clean ore in the bot- 
tom. About 600 feet east, a pit was put down through 30 feet 
of surface drift and into 15 feet of ore; a cross-cut was then 
made from the bottom and shows 21 feet of ore between the 
walls. Another shaft was then put down about 170 feet east 
of the first mentioned pit and struck the ore at a depth of 58 feet, 
into which they had gone 8 feet at the time of our visit. The 
ore exposed in these pits and shafts is a soft blue hematite, 


“ 
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_ giving by analysis 65.51 metallic iron, 2.52 silica, and .046 


phosphorus. 

This brings us to the state line where the formation crosses 
into Wisconsin, and where some valuable developments have 
been made; but these of course do not come within the 


province of this report. 


It is yet too early to venture a positive prediction as to the 
probable extent of the ore deposits of this new range. It may 
not be amiss to remark, however, that one of the encouraging 
features of the range, and one calculated to give it preference 
in point of economy in working, is its great regularity. It 
will be either regularly good or uniformly poor; judging 
from the developments thus far made it is much more likely to 


prove the first. But of all this, I will be much better prepared 


to speak intelligently in my next and last report, before which 
time the work of exploration will have been carried far enough 
forward to enable one to form a more accurate and decided 
opinion as to the probable future of this new ore field. 


TABLE Showing the Amount of Land Plaster and of Calcined Plaster, 
produced in Michigan, for each year since 1866, and previous years: 


r. Stucco — Barrels. 

YEARS. enreae 800 Ibs, rere 
Morsyears previous to 1866... 00.256. 5.0.- 100,000 80,000 

SOME IES Waldeice ei een see otehees LE COAST Cee co alree mae 

LOWE 0 eae Rc ee ORO DC En SEO are AGAR OFieciain sin cee event 
ETDS os os 8 een oie eS Ree eee 28,837 | 34,966 
SOOM i tar N Pita ss) oie aiPiice cee a wees 29,996 41,187 
HED. 6 dc. sy96 dened Hen Glo Go ae Ope nor anae 31,487 46,179 
TGV. 5 OARS EA bac oSIGn ania iE Centre 41,126 48,685 
Rp MR NOR I er Care Nec tails sake ceua tere iia. 6 onSinns, Bye 43,5386 59,'767 
TVG) Oe tioe HG Bo AOE ee 44,972 82,453 
Cae tetra ee een harem Oates 89,126 82,449 
TRGB deck, SG Re Cer 27,019 61,120 
EG PENNE ee ae ais cls dacleictote seas rere pus: 6 iecd o% 39,181 64,386 
TST on Oe ROE en RR ee PR 40,000 55,000 
SSS es EN te oR ey co hays ousted e: Stesalatiy susie oie veyed 40,000 48,346 
ASAD ot, Sie ae inter ree cae amen: ree cn rae 48,658 50,800 
RSS) EIEI esret 7 sales nielsce: sti « hoses sievale: a Berets 49,570 106,004. 
Sle MEm ere terrsteite cme clays syic a a vale s e-4) 4 ond 33,178 112,813 
LESS OMIM IST Cera aieln eas Cie sie haar dcld s'ese 37,821 135,655 
IEG ES meee REIN TR Mir hg crs ced Sbocherg Wists Sw. aye, alos 88,225 | 201,138 
CTL ape teeteees ra atalauc lamin Taxete sieisiatohes ware evesayeve 734,675 1,284,948 
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The following table shows the number of barrels of the 
various grades of salt inspected since the establishment of 


State Salt Inspection in 1869: 

GRADES OF SALT IN BARRELS. Total for 
Years. 7 = each year in 

Fine. Packers. | Solar. pe Barrels. 
OO Oi eresickel’s fever e siete etevere 518,989 | 12,918 | 15,264 | 19,117 560,818 
GRO) eer cts: exe trr ener eneree ots 568,326 | 17,869 | 15,507 | 19,650 621,350 
EG Tal evevater cho raccese ers teve ice 655,923 | 14,677 | 37,645 | 19,930 728,175 
So Bovete herareie oa sletetxerels 672,084 | 11,110 | 21,461 | 19,876 724,481 
1 ES (a). cesar iBone th ex ccc airs 746,702 | 28,671 | 32,267 | 20,706 828,346 
NTA Serta n ereeuretoeaetee 960,757 | 20,090 | 29,891 | 16,741 | 1,028,979 
LOOM etee sels wcreieche ies 1,027,886 | 10,233 | 24,3836 | 19,410 | 1,081,865 
GG reese teeretertsleater sere 1,402,410 | 14,23 24,418 | 21,668 1,462,'729 
LO ietekefess setetheah.tieistets 1,590,841 | 20,889 | 22,949 | 26,818 | 1,960,997 
DO Geto melere tale Pecorino 1,770,361 | 19,367 | 33,541 | 82,615 | 1,855,884 
OOS eee tee as 1,997,350 | 15,441 | 18,020 | 27,029 | 2,058,040 
LOCOS recite ciete sie heeore fe 2,598,037 | 16,691 | 22,287 | 48,6238 | 2,676,588 
SBE eee himressle ates aalers ese 2,673,910 | 18,885 9,688 | 52,821 2,750,299 
UGS 2 re whet stovecatgers eiese 2,928,552 | 17,208 | 31,3385 | 60,222 | 3,087,317 
whole ie 8 Si See ae heer 2,828,987 | 15,424 | 16,7385 | 33,596 | 2,894,742 


Previous to 1869 the salt production of 


the State was as 


follows: 

Years. No. of Bbls. Years. No. of Bbls. — 
tSOOMR RE ite. sce hae 4: QOOTl SI S65. ee momrerene eters 477,200 
SOREN Ae Seep streets 1253000!) 1@ SC Giese cose sitar crmnes: 407,077 
LS6 2S eee too tanto 243; 000i 186 qeoeseeen ence eee 474,721 
SCO! ol vecscic eh ee ee AGG, 306 «ll aL S68sneeeee eee erate 555,690 
USGA. tars vc eean a foment 529,073 
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SLATE. 


' Though there is little to report concerning the slate beds of 
Baraga county, in the way of further development, it affords me 
pleasure to be able to state that there is a fair prospect of several 
new quarries being added to that industry in the very near fu- 
ture. The extent of the deposits being already widely known, 
the superior quality of the slates produced by the Michigan 
Slate Company at its quarries on Huron Bay, are serving to at- 
tract the attention of capitalists to this most inviting field for 
the investment of capital in the development of what can hard- 
ly prove otherwise than a permanently lucrative industry. The 
Huron Bay quarries have been steadily wrought during the past 
_two years, during all of which time there has been an eager de- 
mand for their product at remunerative prices; indeed, had the 
management been able to multiply the number of squares pro- 
duced by 100, it would yet not have been able to supply the de- 
mand for slate roofing, such is the popularity of the slates pro- 
duced. The Michigan Company made in 1883, about 10,000 
squares of roofing slates, though up to the present time the 
main effort has been directed towards the opening of new 
ground, and the placing of the quarries in position for a large 
future production. New openings have been made, and there 
is now a much larger amount of slate in sight than ever before 
in the history of slate mining on Lake Superior. The output 
for 1884 will exceed that of last year, and the management con- * 
fidently anticipate being able to more than double their product 
in 1885. 

Work on what is now the Michigan Slate Company’s quarries 
was originally commenced in 1872, and spasmodically continued 
until 1878, in which year the Huron Bay Company, (the affairs 
of which had been wofully mismanaged,) and the Clinton 
Company (for the want of the necessary capital)—these being 
_ the pioneer companies—were both forced into liquidation. The 
first-named company spent a large amount of money in surface 
improvements, which included a tram-way from its quarry to 
Huron Bay, five miles in length, and a substantial dock for the 
shipment of its product. As in the inauguration of nearly all 
new enterprises, serious mistakes were made, some of which 
were, perhaps, excusable, while others can only be credited to 
the ignorance of those having the work in charge, ‘These errors 
are now to be seen in the necessity for the removal of the large 
amount of waste thrown out of the original openings, aud which 
is found to bein the way of new ones which must necessarily 
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be made in order that the work may be carried on.economical- 
ly, and so that the greater one of mistaking the cleavage for the 
bedding may be rectified. Indeed, it is questionable whether 
the Michigan Slate Company—successor to the Huron, Clinton 
and Superior Companies—would not have found itself in better 
position to wrestle successfully with the many difficulties always 
encountered in the prosecution of new enterprises, had no pre- 
vious effort at development ever been made, since nearly all the 
obstacles it has had to contend with were, seemingly, placed in 
its way by its predecessor with a degree of accuracy that could 
not have been improved upon had that been the sole aim and 
purpose of the preceding management. However, most of the 
blunders referred to have been corrected, though at the cost of 
a good deal of time, labor, and money, and the Michigan Com- 
pany’s quarry, at the time of my visit (July) was beginning to 
assume a workable’ shape. The present owners commenced 
work in the belt just south of the old Clinton pit, where an open- 
ing 200 feet in length has been made on the south slope of the 
anticlinal wave, the synclinal showing itself in the bottom. The 
slate bed in which this opening has been made is about 200 feet 
in thickness, in which there is an occasional stratum of hard ma- 
terial which does not split very readily, but which will answer 
very well for milling purposes, and can be made into very hand- 
some tiles for flooring. A shaft is, or rather was, being put 
down a short distance further west, which would very material- 
ly enlarge the pit, and, of course, add largely to the productive 
capacity of the quarry. Thehoisting machinery is complete in 
every particular, the slate blocks and debris, being taken up 
from any part of the large pit by means of a cable skip or 
traveling derrick, operated by drums like those in use at the 
iron and copper mines. A comparatively small force of men 
were turning out adaily average of 35 squares of the very finest 
roofing slates from this one pit, and it was very apparent how 
this product could be easily quadrupled by simply opening up 
as much more ground as could be economically worked with the 
aid of the present plant of machinery. It was then the inten- 
tion to enlarge operations by setting a force at work in the old 
Huron Bay Company’s pit about a quarter of a mile northeast 
of the engine house, and also by the renewal of work in a new 
pit about the same distance northwest which was partially 
opened in the summer of 1882, and where the slate is, if possible, 
even better than that found in the older workings; and this has 
probably been done ere this. It is perhaps needless to remark 
that the slate from this quarry has been pronounced equal, if 
not superior, to any produced elsewhere in the United States— 
so pronounced by all the architects who have given it an examin- 
ation and trial. And what is true of this particular slate as to 
quality, may be held to apply to that of the entire belt, judging 
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from the partial developments which have been made upon it at 
various points over a length of nearly twenty miles. 

The trend of the slate formation in Baraga county is from 
northeast to southwest, the belt, which consists of several strata 
of splitting slate, and others suitable only for milling purposes, 
being, so far as known, about two miles wide. It lies in broad 
anticlinal and synclinal waves, as has been demonstrated by 
the developments at the Michigan quarry, where the first 
“post” was struck at a depth of less than 100 feet—the split- 
ting plane of the bed showing to the north, and the “ribbon” 
carrying the slate again to the surface on the south. Not 
enough work has been done at any point, however, to show that 
other beds of good slate will not be found below this first rib- 
bon ; indeed, the belt would be of a character entirely different 
from any we have yet seen laid down in the books, if the sin- 
gle bed in which the Michigan Company is working should 
prove to be all there is of it of any value—though that one is 
enough upon which to base the expectation of a most pro- 
lific quarry. 

_ Among the new slate properties recently brought into prom- 
inent notice, that on Silver river, in sections 6 and 7, town 
50, range 32, is, perhaps, the most promising, ‘The tract com- 
prises the middle half of the two sections named, covering a 
length of two miles on the belt from north to south, and is 
due east from L’Anse a distance of about five miles. Silver 
river, a beautiful stream, with numerous falls and cascades, 
_ courses through its entire length, and cutting through the forma- 
tion in many places, has, by the exposures thus made, saved 
a large amount of money that might otherwise have been re- 
quired in the work of exploration. The stream will afford am- 
ple power for the operation of all the machinery that may be 
required for the working of the quarries, and the manufacture 
of the product into the various merchantable shapes, while the 
tract is at the same time heavily timbered with pine and hard- 
wood, and has the further advantage of an excellent soil. Two 
small exploratory openings have been made in the slate, one on 
each section, and about one mile apart ; but from the fact that 
in the one place a fine, hard, splitting slate is found, and in the 
other a soft milling slate which does not split so well, though 
equally as good in all other respects, and of the same color, 
I am led to think they may be in different beds. Just 
enough work has been done to show, in connection with 
the outcrops to be seen and the exposures made by the 
river, that the slate underlies nearly the entire tract, the 
diorite showing itself near both the north and south lines, Of 
the quality of the slate there can be no question; it is of a 
beautiful color, free from pyrites or other impurities, and not 

so closely jointed but that it can be quarried in almost any 
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desired sizes. In this last respect the Silver river property 
possesses a decided advantage over the Huron Bay quarries, 
where the beds are more or less jointed, so that but a small 
proportion of the slate raised is suitable for other than roofing 
purposes. Here at Silver river, however, some beautiful slabs, 
33x54 feet, have been taken out and sent to Chicago and De- 
troit for the inspection of billiard table and mantel manufac- 
turers, and even the small amount of work thus far done shows 
conclusively that much larger sizes can be obtained in almost 
endless number. This, of course, is not so important a feature 
if the making of roofing slates is alone to be considered; but 
for other purposes it is of the utmost importance that the slate 
should be comparatively free from joints. The softer variety, 
on section 6 is, nevertheless, firm and tough enough to stand 
any amount of handling, and can be quarried in as large blocks 
as can conveniently be hoisted, after which it can be readily 
sawed into almost any size or shape desired. Mr. A.C. Davis, 
who has been chiefly instrumental in bringing this property 
into prominent notice, found no difficulty in squaring up the 
slabs referred to with the aid of a saw of his own contrivance. 
With the proper machinery, the cost of which would be a mere 
bagatelle to that of equipping an iron mine, hundreds of tons 
of this slate could daily be cut into sizes suitable for billiard- 
table beds, mantels, base-boards, tiles, and trimmings for the 
the better class of buildings, while from the other bed an un- 
limited amount of the best roofing slate could be obtained at a 
much less cost than at other properties less favorably located 
for economical quarrying. A good wagon road can be made 
over a comparatively level route to L’ Anse, from whence the 
product of the quarries could be shipped to any of the lake 
cities direct by lake or rail. 

A company has been organized to work this property, and it 
is not improbable that active operations will be commenced 
early next spring. 

About four miles southwest of the last mentioned property, 
on section 16, town 50, range 33, Messrs. E. T. and R. R. Wal- 
liams have made some most promising developments, having 
struck slate of the very best quality on both sides of the main 
track of the M. H. & O. railroad. Here a number of pits have 
been sunk and a considerable area of slate of the uniform good 
quality as that found at Huron Bay and Silver river uncovered; 
the work, however, has not yet assumed any greater propor- 
tions than that of a well-directed and most gratifying explora- 
tion—no attempt at quarrying having been made. There is 
also an excellent show of slate on the next section west, at 
what is, or was, known as the Lloyd quarry, but nothing is 
being done to develop it. 

The time is near at hand when the slate interest of Baraga 
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county will come to the front and take rank as one of the~ 
most important of our Michigan industries. Indeed, all that 
is now needed to make it a permanently profitable industry is 
the employment of the capital (backed by intelligent manage-- 
ment), necessary to its thorough development. The demand, 
already large, is rapidly increasing, and it would be many 
years before a sufficient number of quarries could be developed 


.to affect prices through the competition which always follows 


in the wake of over-production. The fortunes which have 
been made in the mining of iron and copper on Lake Superior 
can be duplicated by those who have the courage to judiciously 
sow the seed of a little surplus cash where a rich harvest may 
surely be anticipated—in the extensive, if not wholly inex- 
haustible, slate fields of Baraga county. 


e 
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GOLD AND SILVER. 


The existence of gold and silver bearing veins in the upper 
peninsula has long been known, but doubt has always been felt 
as to whether they would ever be found sufficiently large to 
pay for working. There are persons still living who assert 
that Dr. Douglass Houghton, the pioneer geologist and ex- 
plorer whose name is so prominently identified with the early 
history of the Lake Superior region, claimed that he had-found 
gold while engaged in his geological researches among the 
Huron mountains, and that but for his sudden and unexpected 
death he would have embodied the fact in an official report to 
the state authorities. We have never heard, however, that he 
left any memoranda concerning his reported discovery, and it 
is therefore probable that it was made during his last year of 
labor in this section, all the notes and papers concerning which 
were lost with him when he was drowned, in the fall of 1845. 
The silver-lead excitement of 1863-4, and the operations of the 
Lake Superior Silver-Lead and Holyoke Mining Companies, in 
the region adjacent to Marquette, has not been forgotten, nor 
yet the more recent interest excited by the discovery of silver 
in Ontonagon county. In the first instance the two companies 
named expended several hundred thousands of dollars in sink- 
ing shafts in veins of argentiferous galena, analyses of which 
gave from $10 to $200 to the ton, but, strange to say, neither 
of them ever built any smelting or other works for the reduc- 
tion of the ores, The control of the first named company 
finally passed into the hands of a party of Cuban capitalists, 
who sent an expert to examine the property, which, on the 
strength of his report, was abandoned. The Holyoke was 
badly managed from the start, and through the adverse report 
of a foreign expert on the one hand, and ignorant management 
on the other, the whole region was condemned, without, so far 
as we have been able to learn, anything like intelligent explora- 
tion calculated to determine the size of the mineral bearing 
veins, or a practical test of the value of those actually found 
and opened. In the Iron River district, Ontonagon county, a 
number of shafts were sunk by as many different companies, in 
a contact vein which was shown by analyses to.be rich in sil- 
ver, a mill was built, and a number of silver bricks turned out, 
but these mines were likewise abandoned without, as I have 
always believed, being given a fair trial, either as to the extent 
of the veins or the actual amount of the precious metal they 
might contain. The shafts were shallow, and tested the veins to 
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only a slight depth, while the mill runs. were made from the 
rock dumps which had been picked over by hundreds of people 


~ in search of the richest specimens—though it has been mali- 


ciously hinted that not a few standard coins of the realm were 
thrown in to insure a “mill run” which would be perfectly 
satisfactory to those most immediately interested. That there 
was no foundation for any such statement I happen to be in a 
position to know; the true reason of the abandonment of the 
“mines. was probably that the veins were too small to permit of 
their being profitably wrought; that they contain silver there 
is no question of doubt. 

But the fact that gold and silver does really exist in paying 
quantities in the upper peninsula is, I am much inclined to 
believe, about to be established beyond all question by the Ropes 
Gold and Silver Mining company, which was incorporated in 
August, 1881, and has since then explored the south half of the 
northwest quarter of section 29, town 48, range 27, where, in 
the year named, Mr. Julius Ropes, of Ishpeming, had pre- 
viously discovered a net-work of small quartz veins well charged 
with the precious metals. The formation in which these veins 
occur is a portion of the range embraced in Dr. Rominger’s 
geological report for 1881, and which he designates the “ ser- 
pentine group”—a distinct range of rocks extending in an east 
and west course over a length of eight or ten miles. Dr. Ro- 
minger regards these serpentines as being of truly igneous ori- 
gin. Associated with these eruptive rocks are sedimentary beds 
of dolomite and talcose and chloritic schists, together with 
eruptive diorite and quartzite. The rocks outcropping on the 
company’s tract are, at the west end, diorite, feldspathic gran- 
ite, (pyritiferous) schistose limestone, pyritiferous talcose and 
quartz and massive dolomite; at the east end a high ridge of 
serpentine. The beds of schist stand ata very high angle, the 
talcose, in which the net-work of veins referred to occur, being 

_much broken up on the surface. he quartz veins, which seem 
to have been true fissures, intersect and traverse the bed in dif- 
ferent directions, and vary from half an inch to 8 inches in 
thickness. Most of these veins are well charged with mineral, 
or the products of its decomposition. 

Mr. Ropes patiently and persistently pursued his researches 
until at last he was rewarded by the discovery of what is be- 
lieved to be the “mother” vein, from which the smaller ones 
are probably only ramifications. This has now been exposed 
in a number of pits and shafts for a continuous length of about 
800 feet, the vein being from 6 to 15 feet in width, with regu- 
lar and well defined walls, the foot-wall being a talcose schist 
heavily charged with mineral. It is well known that the tal- 
cose schist is the gold repository in all the richest gold fields in 
the world, while here the free gold and silver in the quartz is 
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often plainly visible to the naked eye. A large number of — 


analyses of this rock were made, many by parties wholly dis- 


interested, the results varying all the way from $10 to $300 in- 


gold and silver, the latter mineral, at first, predominating. 


To test the value of the find, practically, a small five-stamp 
mill was erected in’ which 100 tons of the rock was treated 
with the following result: 


PRODUCT FROM AMALGAM (FREE MILLING.) 


‘ Gold—84.0783 ounces troy...............55- sibahpenieee $704 62 

Silver—89.83 ‘ Le ice SOME oni G Sod. 98 81 
—--—— $803 48 

VALUE OF CONCENTRATES. _ 

COG; GMFOUN EES eNO aes 0 oa al erayeiel areata terelereefoieennroiee ters $126 14 

Silver—68 « Ee secede eases mn eey eeRTe Sete spe ees Me 74 80 
_ $200 94 
Motalevaltic of product. ce. . ms cree niet msotaciee nis tes $1,004 387 


The assays of the tailings gave, in the first half of the run, 
gold -$9 per ton, and silver $2.72—a total of $11.72 per ton; 
in the last half $6 in gold and $1.92 in silver, or a total mineral 
value of $7.92. 

In submitting these results to the public the management 
said: ‘It is due to parties interested, as well as to the general 
public, that all the facts connected with the working should be 
made known. And first, in regard to the rock which has been 
worked. This was mined from a shaft 7x9 which was sunk on 
the lode, which being at that point near thé surface was only 4 
to 5 feet thick; consequently two to three feet of the foot wall 
was taken out, and this, being a soft talcose slate, was finely 
broken up and mixed with the regular vein rock, and being 
difficult to separate, about 20 per cent. of the material worked 
was from the foot-wall. Again, the shaft having been com- 
menced when the ground was deeply covered with snow, it was 
not cleared off and prepared, so that in cleaning up, much of 
the fine, richest rock was lost, being scattered in the debris, 
Some facts having an important bearing on the milling results 
should be noted. ‘he value of the product of the first 60 tons, 
as showed by assays of both amalgam and concentrates, gave 
an average value of only about $6.50 per ton, and the last 40 
tons about $14.85 per ton. ‘This was caused partly by work- 
ing rock rather below the average on the start; partly by the 
absorption of amalgam by the plate and battery, and also 
largely by the too limited use of mercury. This isshown con- 
clusively by the increase of the product of the last 40 tons, 
which was almost entirely from the fine milling product.. The 
value of the tailings is an important feature, and the decrease 
in the last part, as shown, from $11.72 to $7.92 per ton is sig- 
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nificant and encouraging. With proper concentrating ma- 
chinery, and further experience in working the rock, it is 
reasonable to expect a further saving of probably 50 per cent. 
or more of the amount now lost in the tailings.” 

Last summer other parties became interested in the property, 
and after a thorough investigation and a second mill test, 
entered into an arrangement whereby they agreed to furnish 
the necessary means to enlarge the mill to the extent of twenty 
additional stamps, and to open up the mine in proper shape. 


_ This addition has been made to the mill, which has been in 
operation a number of weeks with the most gratifying results 


- 


—so much so that the shipment of gold and silver bullion by 
the company has become a matter of regular occurrence. In 
the meantime, two shafts have been sunk to a proper depth 
and connected, the underground workings showing, as T am 
informed by Hon. A. C. Davis, who examined them at my 
request, a regularly well defined mineral bearing quartz vein 
from 6 to 15 feet in width. In this connection I cannot do 
better than quote from the Mining Journal of late date an ac- 
count of the present condition of the mine and mill:—‘‘At the 
Ropes gold and silver mine the machinery is working smoothly 
and satisfactorily, without interruption from breakage, or 
other cause. ‘lhe plant consists of an 80 h. p. boiler; an 80 
h. p. single engine; a 25 h. p. single engine; 25 stamps; 
one crusher; 10 vanners; 2 pumps, and 1° donkey hoisting 
engine. The engines, stamps, vanners and hoisting machin- 
ery are all of approved make, and fulfill every expectation 
of the company in the results obtained from them. The 
old head of stamps will not be set up until spring. The 
boiler and engine are amply able to drive double the num- 
ber of stamps and vanners now in use, and the writer of 
this entertains no doubt that by next spring the milling ap- 
pliances at the mine will be increased ‘so as to furnish full 
work for the motive power with which the Ropes plant is 
now supplied.. The building—which is 96x73 on the ground 
and two stories high—is constructed so that an addition can be 
advantageously built upon the west side, and more stamps and 
vanners placed in position, as needed, without in the least dis- 
turbing the machinery now in operation. 

The mineralized quartz comes from the mine in such shape 
that but a small proportion of it requires to be put through the 
Blake crusher, the major portion of the rock going directly to 
the stamps. On the suggestion of the working superintendent, 
Mr. J. Crow, two vanners have been provided for each gang of 
five stamps, and the result is a large saving in mineral. Tests 
have shown that not over $1.50 per ton of gold and silver now 
escapes in the tailings, and Mr. Crow assured the writer of this 
that the rock that they are now milling will yield fully $15 per 
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ton. Since the mill started up on the 10th of the current month 
(Nov.), up to the 21st, the estimated product is $2,500, an aver- 
age of $250 per day. This average can be very considerably 
increased, as the machinery is got into more perfect running 
order, and the mill ‘strikes its gait.” The cost of milling at 
present is not over $4 per ton, charging against the work every 
possible item; with double the number of stamps and vanners 
it may be reduced to $3. The productiveness of the enterprise 
can be easily calculated from the figures above given, and that 
these will be substantiated by further developments the writer 
is compelled to believe, after an impartial examination of the 
mine itself, and the processes by which the mineral is extracted 
from the rock in which nature hid it away, seemingly to put 
human ingenuity and industry to the test, and provide their 
possessors a rich reward for scientific search and patient labor, 
well persisted in. 

The water supply is now obtained from the swamp near the 
mine. A dam has been put in a few rods down, and this backs 
up the water so that all that is needed for the present require- 
ments of the mill is had. The water, after being used in the 
mill, and that coming from the mine, is caught and held by the 
dam, and until the consumption becomes enhanced by extension 
of the milling operations, the present supply thereof will suf- 
fice. When more is needed, to provide for more extensive 
milling work, the Carp river—which is less than three-quarters 
of a mie distant—will supply it; and gold, bright, yellow gold 
from the Ropes mine, will provide the means to bring it hither. 

In the mine itself, a force of sixteen men is now kept at 
work. On the first level of the Curry shaft, the east drift has 
been driven 140 feet from the shaft. At a distance of 100 feet 
it passed No. 1 shaft, and a cross-eut of seven feet was put 
through to this shaft. The cross-cut passed through mixed 
slate and quartz, separated, at that point, by only seven feet of 
rock of the grade through which the cross-cut was driven. The 
west drift from the Curry has been driven 60 feet. Toward 
the end it has became narrow at the bottom, but is again 
widening, and shows very rich quartz. On the second level, 
100 feet from the surface, east and west drifts, to correspond 
with those described above, are being driven, the west one 
being the farthest advanced. A winze connects the east drifts 
on the first and second levels, and an uprise from the lower 
level will similarly connect the west drifts. All the work now 
going on underground is, strictly speaking, exploratory. When 
the rich ground now in sight can be attacked from stopes, am 
immense amount of rock can be speedily and cheaply mined. 
Considerable rock is taken out in the progress of this prelimi- 
nary work, and there is a stock-pile of 300 tons on hand, so the 
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mill will have an ample supply until they are ready to begin 
mining and taking out rock in a regular manner. 

There are now 35 men employed in the mine and about the 
mill. The work is under the immediate supervision of Mr. 
Crow, who attends personally to every detail, and that he is 
thoroughly capable of making the Ropes show up for all there 
is in it is the sincere belief of the Mining Journal’s representa- 
tive. The location begins to present a cheerful aspect of thrift 
and activity. It is visited daily by persons whose curiosity 
prompts them to make a trip to the upper peninsula’s pioneer 
gold mine. Their verdict upon it invariably is, that ’tis ‘the 


__ biggest thing in the district,’ and to this belief the writer 
unqualifiedly subscribes.” 


_ The same vein (apparently so) is being opened to the east 
and west of the Ropes. The Phillips Company, composed of 
Chicago capitalists, is opening on the vein immediately to the 
west of the Ropes, and about a mile and a half east, Crow & 
Miner are sinking in the same kind of rock.. A mile or two 


still further east is the Berringer shaft, which is down 75 feet ~ 


in a well defined quartz vein, the rock from which assays well 
in gold, with some silver. From various parts of the upper 
peninsula comes reports of similar finds, while within the city 
limits of Marquette, Capt. Smith Moore is cutting through a 
gold bearing formation 60 feet in width, all the rock from 
which appears to be more or less charged with gold. The 
favorable results attained at the Ropes mine have had the 
effect to attract wide-spread attention to this particular section, 
and it begins to look as if the upper peninsula might be on the 
eve of a great popular excitement, such as that which directed 
the wave of emigration towards the Pacific when gold was first 
discovered in California. 
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